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[0109] 
[0 110] 

v * < -d & $* t m. m -t Z> . 
[oTixn 

a) {C^-r<fc^tC. ^S©^®^ 1 4 ' <Z)-^<D^$:BffM©^*«I.ffi^ 

i 5tcM-r„ rtiicj:y, #LMtici 5icM3n£^mi#L3g?BU stfmmw. 

jr^i4' (DMm&mm^-mztfM-t&tf. mmmi sicssftr^j&^asa-T* 

Ml 5^#»-TS^©Sl^-^^<^<5 0 
[0 112] 

3©^ffiTH«i©iR^i 4' &«t3i*i 5 a>e>ef£_tw\ fff^bfe^TK^a-a^ 
^^^x@s:^t, 0 5 (b) iz^kt^oiz^ 3*1 
tfiTMifr £ ±388 ic rta^ o r (c/Jn $ < & o & fRmiRJKtt 1 4 e> n & „ 

[0 113] 

4" ?:fflftS„ 

[0114] 

■fbT> 06 ( b ) Izmir &t> jc, tflt&iftJRft l 4 " tf>-3B (*«T*li±^ 



2000-3109575 



— _. #5£ 11—346913 - 

o 
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&v^T% 06 (c) lzB~t «ke>lC fi$ii&JKftl4" /vOfflJBfefleilfc'r*. ^ 
*Uc<fc»J, BE^^tiTVAfe^liH^itRiR^l 4" ©^^^^©T^tcMS 

[0 116] 

i^t*aStS©l±, 06 (a) iZijk-tftmX' <DmmW.®Lifc l 4 " ^©SfcMffi 

a«©^a*tt, «*h»jr#i4- &«^^-frfc^ic, ffitt3*iTv*j&^as#^ 

o 

[0 117] 

< & o &tftjii!ftJK#tf ** & n c 
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7K^S^*^S J: 5 IC, 0jf£^ 1 6 (Dm&mt. 6 0 r p mfr e> 3 0 0 r p m ( 
7jc^«k^K:tt»©*lti»jR#i4- &ia««|i 6jc**U ttft<z>tKI|iftJR 
[0 1 19] 

[0 12 0] 
[0121] 

S ^ > ^ 2 1 ^ifi©S^ flcltt'* U . &*&P2 2#, *>^Ifl:2 1© 
MP2 2^e>^v%c%^t>e 3 i r m7K^S*^$n^v%^^^ttjm* 
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#T*£5 0 ^T, 010 (a) fC^i"J:e>{C, 5fc$km(DMmW.®.{b2 4* <Z)-3§ 
S5$:S7K«! ! 3S?£2 5{:tWe„ #CV^T% g&f£l&JK#: 2 4 ' ZWlTkmmWi 2 5 ^ 
010 (b) lC^-t«fce»tc. f£*|i&JK#; 2 4 ' &9 0° En&£-£T, 

Eio (c) jc^-j^k:, *u&myfr#t>mwL2 sicmwso 

fit, r(DHIt®ilX^2 4' JC#L/Tffr56©a*»a*^ll«jftxe«:fT^ 
^<J&S J:^tC, jyfcg©lC&, MP2 2;fr£It*ifc&*K:$>&SvncllS>;-S--2 

[0 12 3] 

— ^©wffijjssie^vvT^->^m#2-i -±mm&&{*-2-4-£:<DmKmisifitt-z:.- —~ 

TO E IC £ Zl CD © > * AlZfafr^ T&WjLm& P 2 2 £ it 

*lTb£5:i£#&.5„ fit, i©J:3J&3B*&|»itf &fc»tC, 
2 l £JftNl!&jDitt2 4 £©[fflK:fcmiffl;tffcv*:#tfM* Lv\, 
[0124] 
(^2<Z>HJ6^») 

12H 01 l izm-?^ y ? * y 9 <DC - Ct&mmm ORWrffiH) -efes„ 

[0 12 5] 

#^j&gj»<z>>r 3 o t,, mi (Dmmmmummiz. ^mma3 3 

|RJR#3 4 fc<fciiM.T^«&. «iliiRJRflt3.4*»^i©|gJIS^fflli:Bl«K:, PPt 
P E©ffl3Hf»j|ft€:IR«l*I^«««JS»iLe>*ifc3R*i: L e>*/*S*u IS 

[0 12 6] 
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2©Miaic*-rs^-efeSo m^itmmitmm^^s A&^mzmiri&mizte 

Mi2m 2 JttJPjS 2 

o 

[0 12 7] 

mm £M> & ^ £ < SMgift ic >f y * £ z> z. n # t* g z> . 

[0 12 8] 

KiliSF-rs&Stf**. irt% anMboo, 4y9$y? 3 oortjE 
tMP3 2&&<a>r>?*ffl2£<z>HftK:ovtT#*.&. iiTfvOA 

[0 12 9] 

Hisii, m^u<D^mxm^^^m<m^ai3^mn^izw^x^^iz 

„ 4y9*y?ftm£.jy2m&A£(Dm&*^-ty^7r*&z> a 

[0 13 0] 

si 3ic^-r £?iz. mykikt&mtf^mmw&oyiz, ^-e^-r <te>^ ^y 
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© % © k. it T /Jn $ < & £ & £ „ 

[0131] 

TKliS^SjpJj^&^S. 01 3 fc^t-J:e>C ^ >*£>?ftvg> Suit's ^ 

<& sra jst*ffi«: p" l * :u'fe"t £ riMffp L rcMT^ 

T, £l>!Mfc#l ! 3l£££bfc##V2-Vl =AV^#<>f>^^>^W©>f>^ 

[0 13 2] 
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[0 13 4] 

£•3% HI 4 (a) iZ^J:oiZ. *tim<Offim.WL®Ltb 3 4 a ttffc 3 

1 WlCJRM$tlfc>f 3 0 &Mt5o 

[0 13 5] 

7M>t% Hi4 (b) ic^-r<fce>ic, mi (Dmmmmx^T&^my^mmms 5 

«:«l*Lfc2/y >S?3 6 £#>*m#3 1©^«IP3 3*»e>^U&#, 
*/D>^3 6{Cj:oTH$i©lKtis3 4 a ftlCg^&JSM 3 5 ^SAtS. i*UC 

[0 13 6] 

\ m 1 4~< c ) ic^-r i ?Tcr# > 3T ©mmp 3 2 ^eifiif 3-5 

Sr^M^lC^ai-rS. CUxfclJ:*;, S*^a?K3 5WP3 2$Ucm^&£*l 
, Hli©iR^3 4^<7)^^IK3 5©^attS/U>s;3 6 (D^iL^U 3 

[0 13 7] 

v 3 o^#e>*i<So 

[0 13 8] 

v FA- f u * ^©miisras-e2>-5o 

[0 13 9] 

>^*;xyh/\*y F# - F V v 015 IZB~? cfc 5 IC % >f 

Z/9Vx.y h^v F^l— M 60. ;fc;i/#l 5 0, ;£J£$!|$r^L:^y MOO 
y>7 #1/9 =L—y F 2 0 0 &£j^£>*ij£3*iTv^ 0 1 5 o ftlzM 

mmm^—^ h 1 0 ot^m^ti. b 1 0 o<DT^\zit^j\y 
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^-7 M OOlt JtiSJcHrp»*«m*RS*ifcftJE«ff«r^*«l l 0 A JEM 

1 1 0|*iCg£3&3ftfc, -Y>^^Mt5fe«)©2o©®JK#l 3 0, 14 
0 Z.frt>ffif&2frTi<*Z> 0 M^l 3 0, 14 0Ji, Z(D-{yp SJaiy K 

, _h©©iRjRfr i 3 oj^^^-rs^** ytjWv^fcA, Tm.<DW.®.{fci 4 o© 

«3#>f ^IfcJMJjtfWv^fcCDT***. -f>^^x9hMyKi-yM 60a 
i£, >f >*«IMf 1 6 5 &Ml,TM)±fflffl^ZL-y MO OfttfW 

tl<2>o 

[0 14 0] 

"RJK^i 3~o "tt^^tjKcTi i"5"^Jt3i"U" iKxR#:T4 oTi, ^lz>IE®T'®iK~ 
#1 3 ot^ftSiii:*!:, ^(DTm^yj fr* 16 1 fc*3SFl/Tv*S. i&jR 
ftl30i:14 Oi:0i#ffil 13ctt, 3*itgP£:LT(Z>^3-f > WW ^ 1 8 

[0141] 

tgjR#:i3o. 1 4 on, tfv*is?4 y&mmmm (MZ-it. ppommiz 

[0 14 2] 

©J&ftl 3 0, 1 4 0<DJ^#dS1 13c £^ffiB#^f|&C &tf2> i? 3 >f > h A>f 

:/ 1 8 o <z>_t3p, s*l<hu ^n^ffi^cfc^ic^a-r > i 8 o©ie 

3 0, i4 0tft©>f>^i:^i:c9M^ i#ffii l 3 cttsit^tf 
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T*%Z> B ££IC, ©JRffcl 3 OO^^JJ: y©JR#:l 4 0 ©€f *0^S 5: W 

#j&c^<-rsz:£-e, prxr#i3o, i 4 o©3K^tc>r>^^#iSE-rs#^"ett 

. _h^«®JR^l 3 0«tf>-f>^ T^©PRiR^l 4 Oft©>r>* 

ttCaMCl&J&ftl 4 0, &?mflX#:l 3 0^140 1 1 3 cj£^ 

^^tifc^, ®J&fti 3 0\zjy>;i>mA-tZ>* 
[0 14 3] 

A h 2 0 OBu >ft;i/#l 5 0 lC*f l,T5»]&&:&fc^f££:&o 

t^S. MBMM^^^l 1 0(Z)>f y h 2 0 OfilKDffilC^tt^tl 

fc&m&&T*2bZ>Pn>(Zs h/t-T^l 8 Ote, >f >*#>*rL- y h 2 0 0©^ 
a-f > hP2 3 0©ft^lC#A$;ftTg^3*lT^£o f©^'H>f>hA>f^l 
8Ti h P"2 3 d "if©g|^#&^b"T," ^ > air. y~fT2 0 "OF 

<ZW >^^JE$0^n- y MO Ort^t«»Sti* J: -5 IC^STO^rL- y 
MO 0S:tF>f >**>*;x- *y h 2 0 0#*-J*3*lTV*S. tffiMf^i 
1 O0M vy 2 0 O{R0©ffiJC;i3tt£S/3>f > h;H^l 8 0 «kU 

B&lt<D£#)(Z> I D^J# 1 7 0#— #:^lC^ftP>tlTVA^ 0 
[0144] 

JtffiM^m^i 2 ofc«, i o©i**fc*Msu rr-ettAffi 

mmai 1 saraaatstiTsy, Mmmm^m^i 1 o»cfi»s*ft*ipi 

. 7t^7 7^1 1 6#tgtt£;ftTV^ 0 
[0 14 5] 

^a>f>hP2 3 0«lCtt#a«^^btiTfcV, f©#iTOl##2 
6 0 a, fg2##2 6 0 b, 2 6 1, #^2 6 2 fttftiJMPW 2 6 3 

JfcSntV**. #ft;2 6 1 fg2#fl£2 6 0 b ftT'lglfr nflBJC^firS *l& UPk 
lznmmU2 6 3tC«J;oTmi##2 6 0 aflUKHtfUStlTV**. ^a-f> SP 
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2 3 ofttc^a-f y h/\°>f :/i 8 0 tfffA^tiT^fcv^ffimi. #iM2 6 

3 (DttmillZ J: y 2 6 1CI1 ## 2 6 0 a M®fl!^(Z>m^0 1 2 6 
0 a lCjtpJEfcc$*l"2> d £ J: *J, >f y h 2 0 0 ft©£M!H£#<6# 2 *l 

So 

[0 14 6] 

S?a>f>hP23 0©^Ai/ 3 >f>h;H^l 8 OtfflPAStU Va^O h 
8 0{C<fcoT#flc2 6 1 #JtpfiE£*lTfll##2 6 0 afrbMtl&Jjfa 
tC#i&-t§3 iilCj: »J, f2##2 6 0 bCDflfflSJC^StlfeBlP&^-LT^a 
>f>h;H^l 8 oft#>f >*#>*rL- y js 2 o 0©i*9Si:3iji'S'£. dtuc 

«ty-f >^-4f y h 2 o oi*©»«#Hrst3;ru -4>**>9zL—y 2 

0 o \Ha>^y>;i$v=ijy hP2 3 ofttfs^a-f > h/*>f :7i 8 o zm-oTMB 
fflfflm^y Ki o'o^^'^RJ&'sn*". - ^* 07 s?aT> hP2 3 o^©#^ 

Hg< I^CioT, ^K^M"efeofc>f ?/9 9y9=L=Ly h 2 0 0©>f >*JR« 
[0 14 7] 

>f h 2 0 0tt>f >^JRIft*#2 0 1 t I Dgp#2 5 0 

«J*3ftTV*S. IDM2 5 0H >f>^5f>^a->yh2 0 0^ffWi 
ri-y h i o 0^©«*©|RK:«$|*&B&jht*Sfe»©%»©"e*<5. 3<Z> 
IDSM2 5 0tCtt, ±lbtil##2 6 0 atfJgfiRSftTfcy, ZL<D^1# 
ft2 60 a£jg^T> S?a>f > h P 2 3 0 |*TM > * ©»l & MP "T 

1 8 0 H&&iStlZ>Z.HlZ&VmfflW}ft*:ft e> 0 IDM2 5O0, M& 

Mo o{i£& stir Midi, 4y9*y9=L—v h20 o©^#A 

RSlL©£«><Z> I DffitM2 5 2#Jgj£3;nTV\S 0 
[0 14 8] 

>f >*iRtt*«2 0 1 tt, ^E^MIBSr^-rs, 
T'feSo >f >^JR»*»2 0 1 l±m#2 1 0tfii2 2 0 fcj&*£>#j8S*U ffitt 

2 10 £:ftS2 2 o fctf^ft^tiireia'tBKfcoTv**. 2 OfctnTlfcttS: 
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^-7^52 2 l-ep^2 2 0#W#2 1 OlC^-rS^^^$tlT^S„ 
^#2 100, ^>^>T7^J2 2 1 (D&momfrlZtefr^mmn 2 2 2#«J*S> 
tltfey, ^»«P2 2 2 5:aitfti2 2 0 il^2 1 0 £<Df^lC:*;^C£^ 

[0 14 9] 

I D3BM2 5 0 fcfc-f >4n&*fi^2£2 0 1 (0^2 1 0&tfp^2 2 0 0)^*1^ 
tllC^^tlT^So IDM2 5 0 14, fam2 2 0jC*fbT>f >9$Lffi^2 
0 1 ©-f >^ffig|HC&fc§f*g^2 2 0<Z)i/->fl/® 1 02t ( I D^S*J2 5 0 K 
fe^Si;H-f>hP2 3 0©$$#<z>^J&-r&ffi£:<Z>*§;tlc<fc U^^tiSo dti 
C£*M>?M^S§2 0 l©^PSP^^lC^-;i^Sti> >r>^^>^n- 

*y h 2 0 0~<©#JKWC;fett£~I Df f 2 5~0 > ^ Jt2^WH 2 "01 £"<Z> "J/ - 717 — 

mftfr © >f > 9 R&ih $ *i £ o 

[0 15 0] 

g«!2 10tIDM2 5 0 J:tt, «#2 1 0CD_t®tC^$tlfe^ 
«P210at, I D§P*t2 5 0 <Z)_h^SlC^$ 9 V V 9%2 5 0 a 
Stl&Zl^lCJ: >f >^JR»*»2 0 1 {C I DSJM2 5 0 m%&m%.2ftT V> 

So 

[0151] 

#ClC, ^(^9 9>9=L~ v V 2 0 0 t^ffiM^^^-—^ MOO iKDm^ft^ 

>9<D&miz-D\,\Tmm-tz> 0 

[0 15 2] 

>f >?#>?n.~*/ h 2 0 0 MOO 

^ MO Ofth-f >*J&3ft^3§2 0 1 b<*5 3; 

T--f >*I&$r^#|2 0 1 fl(Z>-f >^*^JEE0I^rr- y h 1 0 OMifl, ( 

-f z/9Volv Y^v Kn-ziy M6 0 Jet *j -i > 9 <Dm^tffflffiZfrZ> ft 
^2 2 oft^i&JDtfM 4 0<z>m^©|§^-r-5^Affi©1fi^it^:-r€>^ioJicA^> 
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[0 15 3] 

f^t)ot^2 2 OfttfW ? MO o^ic#ift"r-g>o rti 

ICJ:»J. ®JR#13 0, 1 4 0#^#ffi >#©^ffitc*f LT « 

^©^T^BE1W«rS3.n*y blO OMiL,te>, ^JBEW»S3.-y hi 0 

o p»g tcj^rr s >r > 9 itmm £ *i * „ 

[0 15 4] 

Tliro &V y MOO £>f h 2 0 Ot - 

z.<Dnn. >f >^«psjtx#:i 3 o, 1 4 o<Do%<Dmmfi<D&^mmmm.-ftM-c 

. z.<D£oteEtJ]Mmmffi (.Avvrmm^mo) *1tft\z%MmkZ>t=.mz 
tifcEfc^&frofco LfrU *H]6g^©i:e)^^JDl^l 3 OtcSTfc-ffc^a^^: 
^llifctffitb, 0i 5ic&mT*^J:e>icm;fr#ft££§li-s#fa'\i:ffc 

[0 15 5] 
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M*7&isfr-t)K mz^mM^mvit. 2-dodirxr^i 30. 14 0 1 3 

0 cffi*?a4> hM^l 8 0 J: yjt#tc&fiLT^<5tf>T:\ Ell 7tc^-T<te> 
[0 15 6] 

*ISJg^J»*Ctt4iffi«J«f^-y MOO iL^Z/t Z^V=L— V h 2 0 

2 0 1 l«^nr|g3&W^2 2 0 &^-r-5#5ti:^oTV>^*^ ^{cm^2 10^ 

W^^jt-e^oT^iVA. >9Qmm$&2 0 1#®#2 1 0©*-e#^$tl-5 

ICAEEWamrL-^ h 1 0 0©/t^y>'Tatg$:+^lC^ffS-&Sfll^tt<J:y« : ^ 
[0 15 7] 

(f4©iMl) 

£f?e>M#ttffii2ii^Micov^M-f £ 0 01 sic, *mm<Dm4<Dmmi&m 

[0 15 8] 

a 1 8 tCfc^T, MflsiiXSSftM lOOOtt, ^ttmiB^g I J RA*mz 

0 0 OcZM^gy&ntC^&tgtf^tlT^TfeJcV^ iMi^i o 0 
0 tt±^lfcf 1 ~mS<DmMBm(D^?ftMZ^Lfc&<D£m&<D : ba>'i:2b V 

[0 15 9] 
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mW}=£-# 5 1 3 0 <Z>iEi&.m&l*mMfcm3?T 5 1 1 0. 5100, 5090 

^^•lt';-k^^ujl-5 0 4 oizfcmzn. ^.ti^mm^^ $.r=.*wv 

VHCitV- KX? 'Ja-5 04 0 ©MSeSt 5 0 5 0 V>5 
>f K^^r7 h 5 0 3 0{C^oTa^g&oT|gi:^oTVNS 0 
[0 16 0] 

^#5 0 2 0 tetH^^y K^iuli&ti^ ^ y^&atU ^t«y^5 0 2 0ti 
&tCjBV^*l5„ ^^5 02 013:^750 8 0, 5 0 9 0f^btfil$ 

5 o 2 o ©j£6£tci±, >f:H^©*y- — >y:7u-K#«tf r©>^i/- 

[0 16 1] 

3K^a>lC#«rbfc££lcy- KX^ 'Ja-5 04 0 ©#J51C J: o T^*ie>tf> 
M/S^gT-mSI^^S^ff x. 3 <fc -5 tc«|/&£ fix S M*H© # --f ^ > if-effi 

m&w&tt-Zifto «fc e> tc ti tc & ^ -r *i % mjs -e # s D 

[0 16 2] 

cm 5 nrnxmrn 

019 (e) *mm<Dm5<Dmmmmv&z>'(y?zy?<DMm-mmT*2b 

So 

[0 16 3] 
[0 16 4] 
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[0 1 6 5] 
[0 16 6] 

019 (a) tcm-r«fce»ic 5fcmm<Dmmw.&&i izMTkitmmmi sizm 
u in (b) ^-r<k^ic, ®MM*nm*&m£^&uft\zm l *itmmwi 
1 5 $r##$^s7^®^> m^K^a^i sommzM\zWz>i)K m 
1 9 (c) izm-t&?i^ m^mmcDwmm^^^mmit. m*mz-&^m 

[0 16 7] 

m,^t^mmiz^^n^-m^(Dmmo mi$&mDft&^t=.tb. m^tmrnm-^ 
mmmm±izm$. v t^otsfiu mmmmizMvxffi&vx^&^ 0 z.<dwl 
frik®imfflt>m$. *j n&^x^ wmv^yvizM-tzmnrnzizwi* 
mMmzM&f~m&£.&'<xM-t)"ft^'?i<^ .tor, m^commtt^ 
izmmo 1 2nm^m^t^mm^wm^xmMmzm^ibm^'mmii^^ 

[0 16 8] 

z<Dmmw.$Lfoi 4 ssi 9 (d) c^-r j:e)ic^>^^i 1 Wic^Ab, 
>r 1 0 fcfisjg-rso r©>r 1 oic>f >#&aAi-&igi, ^0 

«KZ)^*^&l««)fcM^S:^:^ilP 1 3 (DMmikX&lf X$>Z>f=.#>. mizM. 
SiPl 3A^>f >^^aAt5ii:j!i^Ii:^ 0 fit, 019 (e) ic^ 
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•?&?iz^ >^aAt> *jtw*sni 3tt&<Dm7kitmm&ibmtfftTm7k$b$k 

#<B*£-f 5Z1£T% MPl 2lCf^^oTS>!K«I ! S^^]S^Slili®it5t^l 4 
ilJ&S. 6£oT, #l&&g7£ffi<Z>*iJ&£ £ S^illC J; y, 01 l^S:#MLTf|2 

fflmzfiax.. tiffins > * &a ttm&K^r z> 3 ^ # nrtg t & s . 
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[0 17 0] 
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[Name of the Document:] Specification 

[Title of the Invention] Filter Absorber for Use in 
Liquid Ejection, Liquid Container Having Said Fiber 
Absorber, and Method of Producing said Fiber Absorber 
[What is claimed is:] 

[Claim 1] A fiber absorber for use in liquid ejection 
which consists of an olefin resin and is contained in a 
liquid container for holding a liquid supplied to a 
liquid ejecting head under a negative pressure, 
comprising at least a portion having been subjected to 
surface treatment of giving lyophilic nature thereto on 
its surface, said portion having been subjected to 
surface treatment of giving lyophilic nature thereto 
having a first lyophilic area relatively superior in 
lyophilic nature and a second lyophilic area relatively 
inferior to the above first lyophilic area in lyophilic 
nature . 

[Claim 2] A fiber absorber, as an assembly of numbers 
of fibers, for use in liquid ejection which has a 
polymer compound provided on at least the part of its 
surface which should be subjected to surface treatment 
of giving lyophilic nature thereto and is used for 
holding a liquid supplied to a liquid ejecting head 
under a negative pressure, wherein said polymer 
compound includes a first portion having a lyophilic 
group and a second portion having a group of which 
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interfacial energy is lower than that of said lyophilic 
group but almost the same as the surface energy of said 
surface part and a portion having been subjected to 
surface treatment of giving lyophilic nature thereto is 
obtained by orientating said second portion toward said 
part of the surface and said first portion in the 
direction different from said part of the surface, said 
portion having been subjected to surface treatment of 
said part of the surface having a first lyophilic area 
relatively superior in lyophilic nature and a second 
lyophilic area relatively inferior to the above first 
lyophilic area in lyophilic nature* 
[Claim 3] The fiber absorber for use in liquid 
ejection according to claim 2, wherein said polymer 
compound is provided in such a manner as to coat at 
least part of the periphery of said fiber. 
[Claim 4] The fiber absorber for use in liquid 
ejection according to claim 2, wherein said fiber has 
an olefin resin at least on its surface. 
[Claim 5] The fiber absorber for use in liquid 
ejection according to claim 4, wherein said polymer is 
polyalkylsiloxane having a lyophilic group. 
[Claim 6] The fiber absorber for use in liquid 
ejection according to claim 4 or 5, wherein said fiber 
comprises a core portion and a surface layer covering 
said core portion, the melting point of the resin 
constituting said core portion being higher than that 
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of the resin constituting said surface layer. 
[Claim 7] The fiber absorber for use in liquid 
ejection according to claim 6, wherein the resin 
constituting said core portion is polypropylene and the 
resin constituting said surface layer is polyethylene. 
[Claim 8] A fiber absorber, as an assembly of numbers 
of fibers, for use in liquid ejection which has a 
lyophobic surface at least part of which is reformed 
into a lyophilic surface and is used for holding a 
liquid supplied to a liquid ejecting head under a 
negative pressure, wherein said lyophilic portion is 
obtained by attaching on said lyophobic surface a 
polymer fragmented product having both lyophilic and 
lyophobic groups, which is produced by subjecting a 
polymer having both lyophilic and lyophobic groups to 
cleavage, in such a manner as to orient said lyophobic 
group toward the surface and said lyophilic group in 
the direction different from that of said lyophobic 
group, said lyophilic portion having a first lyophilic 
area relatively superior in lyophilic nature and a 
second lyophilic area relatively inferior to the above 
first lyophilic area in lyophilic nature. 
[Claim 9] A fiber absorber, as an assembly of numbers 
of fibers, for use in liquid ejection which has a 
olefin resin at least on its surface and a reformed 
surface obtained by subjecting at least part of said 
surface to surface reforming of giving lyophilic nature 
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thereto and is used for holding a liquid supplied to a 
liquid ejecting head under a negative pressure, 
comprising a wettable surface structure having 
relatively long chain hydrophilic groups and relatively 
short chain hydrophobic groups alternately on said 
fiber surface, the wettable surface structure being 
obtained by the following steps of: 

forming a fiber surface having a treatment liquid 
attached thereon, the treatment liquid comprising a 
polymer having a hydrophilic group and a group of which 
interfacial energy is almost the same as the surface 
energy of the fiber surface comprising said olefin 
resin as a constituent, a dilute acid as a catalyst for 
said polymer cleavage and alcohol; 

subjecting said polymer to cleavage by evaporating 
the treatment liquid attached on said fiber surface and 
allowing said dilute acid to be changed to a 
concentrated acid; and condensing the polymer cleavage 
products, said wettable surface structure having a 
first lyophilic area relatively superior in lyophilic 
nature and a second lyophilic area relatively inferior 
to the above first lyophilic area in lyophilic nature. 
[Claim 10] A liquid container, comprising a container 
casing having a supply opening for supplying a liquid 
to a liquid ejecting head and an atmosphere 
communication port for communicating with the 
atmosphere; and a fiber absorber for use in liquid 
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ejection according to any one of claims 1 to 9 which is 
contained in said container casing to hold the liquid 
therein utilizing a negative pressure. 

[Claim 11] A liquid container, comprising a container 
casing having a supply opening for supplying a liquid 
to a liquid ejecting head and an atmosphere 
communication port for communicating with the 
atmosphere; and a fiber absorber which consists of an 
olefin resin, has been subjected to surface treatment 
of giving lyophilic nature thereto at least on part 
thereof in such a manner as to be allowed to have 
stronger lyophilic nature as it becomes away from said 
supply opening, and is contained in the above container 
casing to hold the liquid therein utilizing a negative 
pressure . 

[Claim 12] A liquid container, comprising a container 
casing having a supply opening for supplying a liquid 
to a liquid ejecting head and an atmosphere 
communication port for communicating with the 
atmosphere; and a fiber absorber which consists of an 
olefin resin, has been subjected to surface treatment 
of giving lyophilic nature thereto at least in the 
vicinity of said supply opening in such a manner as to 
be allowed to have weaker lyophilic nature as it 
becomes away from the above supply opening, and is 
contained in the above container casing to hold the 
liquid therein using a negative pressure. 
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[Claim 13] A liquid container, comprising a negative 
pressure generating member containing chamber which has 
a supply opening for supplying a liquid to a liquid 
ejecting head and an atmosphere communication port for 
communicating with the atmosphere and contains therein 
a fiber absorber consisting of an olefin resin for 
holding a liquid under negative pressure; and a liquid 
containing chamber which communicates with said 
negative pressure generating member containing chamber 
and has a liquid containing portion substantially in a 
sealed state except the portion communicating with said 
negative pressure generating member containing chamber, 
said fiber absorber existing over said communication 
portion as a layer intersecting the gravity direction 
and having a portion having been subjected to surface 
treatment of giving lyophilic nature thereto in such a 
manner as to be allowed to have weaker lyophilic nature 
on its upper portion. 

[Claim 14] The liquid container according to claim 13, 
wherein said negative pressure generating member 
containing chamber and said liquid containing chamber 
are separable from each other at said communication 
portion. 

[Claim 15] The liquid container according to claim 13 
or 14, wherein said liquid containing portion has a bag 
capable of producing a negative pressure when it is 
deformed, said bag containing a liquid. 
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[Claim 16] A method of producing a fiber absorber, as 
an assembly of numbers of fibers, for use in liquid 
ejection which has a lyophilic group provided on at: 
least the part of its surface which should be subjected 
to surface treatment of giving lyophilic nature thereto 
and is used for holding a liquid supplied to a liquid 
ejecting head under a negative pressure, comprising: 

a first step of providing a liquid, which contains 
a polymer including a first portion having the above 
lyophilic group and a second portion having a group of 
which interfacial energy is different from that of the 
above lyophilic group but is almost the same as the 
surface energy of the above surface part to be 
subjected the above surface treatment, to the part 
which should be subjected to surface treatment of 
giving lyophilic nature thereto in such a manner as to 
form a first area where the density of the liquid 
provided is relatively high and a second area where the 
density of the same is relatively low; and 

a second step of obtaining a first lyophilic area 
relatively superior in lyophilic nature and a second 
lyophilic area relatively inferior to the above first 
lyophilic area in lyophilic nature in such a manner as 
to orient the above second portion of the above polymer 
toward the above surface part and the above first 
portion of the same in the direction different from the 
above surface part. 
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[Claim 17] A method of producing a fiber absorber, as 
an assembly of numbers of fibers, for use in liquid 
ejection which has a lyophilic group provided on at 
least the part of its surface which should be subjected 
to surface treatment of giving lyophilic nature thereto 
and is used for holding a liquid supplied to a liquid 
ejecting head under a negative pressure, comprising: 

a first step of providing said part of the surface 
with a liquid containing a polymer fragmented product 
which has a first portion with a lyophilic group and a 
second portion with a group having an interfacial 
energy different from that of said lyophilic group but 
almost the same as the surface energy of said part of 
the surface, said polymer fragmented product being 
obtained by subjecting a polymer to cleavage which has 
said first and second portions in such a manner as to 
form a first area where the density of the liquid 
provided is relatively high and a second area where the 
density of the same is relatively low; 

a second step of obtaining a first lyophilic area 
relatively superior in lyophilic nature and a second 
lyophilic area relatively inferior to said first 
lyophilic area in lyophilic nature in such a manner as 
to orient the second portion of said polymer fragmented 
product toward said part of the surface and said first 
portion of the same in the direction different from 
said part of the surface; and 
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a third step of condensing at least part of the 
oriented portions of said polymer fragmented product on 
said part of the surface into a polymer. 
[Claim 18] The method of producing a fiber absorber 
for use in liquid ejection according to claim 16 or 17, 
wherein said first step comprises immersing in said 
liquid only said first area of said part of the surface 
of said fiber absorber for use in liquid ejection. 
[Claim 19] The method of producing a fiber absorber 
for use in liquid ejection according to claim 16 or 17, 
wherein said first step comprises the following sub- 
steps of : 

uniformly providing said liquid to the entire 
portion of said part of the surface of said fiber 
absorber for use in liquid ejection; and compressing 
the area farthest away from said first area of said 
fiber absorber for use in liquid ejection so as to move 
said liquid toward said first area. 

[Claim 20] The method of producing a fiber absorber 
for use in liquid ejection according to claim 16 or 17, 
wherein said first step comprises the following sub- 
steps of: uniformly providing said liquid to the entire 
portion of said part of the surface of said fiber 
absorber for use in liquid ejection; and moving the 
liquid provided on the area farthest from said first 
area toward said first area by the centrifugal force. 
[Claim 21] The method of producing a fiber absorber 
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for use in liquid ejection according to claim 16 or 17, 
wherein said first step comprises the following sub- 
steps of: uniformly providing said liquid to the entire 
portion of said part of the surface of said fiber 
absorber for use in liquid ejection; and moving the 
liquid provided on the area farthest from said first 
area toward said first area by the air flow. 
[Claim 22] A method of producing a fiber absorber, as 
an assembly of numbers of fibers, for use in liquid 
ejection which has an olefin resin at least on its 
surface, has a lyophilic group provided at least on the 
part of said surface, and is used for holding a liquid 
supplied to a liquid ejecting head under a negative 
pressure, comprising: 

a first step of providing said part of the surface 
with a liquid in which a polymer of alkylsiloxane 
including a lyophilic group is dissolved in such a 
manner as to form a first area where the density of the 
liquid provided is relatively high and a second area 
where the density of the same is relatively low; and 

a second step of obtaining a first lyophilic area 
relatively superior in lyophilic nature and a second 
lyophilic area relatively inferior to said lyophilic 
area in lyophilic nature in such a manner as to orient 
said alkylsiloxane toward said part of the surface and 
said lyophilic group in the direction different from 
said part of the surface. 
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[Claim 23] A method of producing a fiber absorber, as 
an assembly of numbers of fibers, for use in liquid 
ejection which has an olefin resin at: least on its 
surface, has a lyophilic group provided at least on the 
part of said surface, and is used for holding a liquid 
supplied to a liquid ejecting head under a negative 
pressure , comprising : 

a first step of providing said part of the surface 
with a liquid in which a polymer fragmented product 
obtained by subjecting a polymer of alkylsiloxane 
including a lyophilic group to cleavage is dissolved in 
such a manner as to form a first area where the density 
of the liquid provided is relatively high and a second 
area where the density of the same is relatively low; 
and 

a second step of obtaining a first lyophilic area 
relatively superior in lyophilic nature and a second 
lyophilic area relatively inferior to said first 
lyophilic area in lyophilic nature in such a manner as 
to condense said polymer fragmented product on said 
part of the surface, in addition, to orient said 
alkylsiloxane toward said part of the surface and said 
lyophilic group in the direction different from said 
part of the surface. 

[Claim 24] The method of producing a fiber absorber 
for use in liquid ejection according to claim 20 or 21, 
wherein said first step comprises immersing in said 
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liquid only said first: area of said part of the surface 
of said fiber absorber for use in liquid ejection. 
[Claim 25] The method of producing a fiber absorber 
for use in liquid ejection according to claim 22 or 23, 
wherein said first step comprises the following sub- 
steps of: uniformly providing said liquid to the entire 
portion of said surface of said fiber absorber for use 
in liquid ejection; and compressing the area farthest 
from said first area of said fiber absorber for use in 
liquid ejection so as to move said liquid toward said 
first area. 

[Claim 26] The method of producing a fiber absorber 
for use in liquid ejection according to claim 22 or 23, 
wherein said first step comprises the following sub- 
steps of: uniformly providing said liquid to the entire 
portion of said surface of said fiber absorber for use 
in liquid ejection; and moving the liquid provided on 
the area farthest from said first area toward said 
first area by the centrifugal force. 

[Claim 27] The method of producing a fiber absorber 
for use in liquid ejection according to claim 22 or 23, 
wherein said first step comprises the following sub- 
steps of: uniformly providing said liquid to the entire 
portion of said surface of said fiber absorber for use 
in liquid ejection; and moving the liquid provided on 
the area farthest from said first area toward said 
first area by the air flow. 
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[Claim 28] A method of producing a fiber absorber, as 
an assembly of numbers of fibers, for use in an ink jet: 
apparatus which has an olefin resin at least on its 
surface, has a lyophilic group provided at least on the 
part of said surface, and is used for holding a liquid 
supplied to a liquid ejecting head under a negative 
pressure, comprising the steps of: 

forming a fiber surface having a liquid, which 
contains polyalkylsiloxane having a lyophilic group, 
acid and alcohol, attached thereon in such a manner as 
to form a first area where the density of the liquid 
provided is relatively high and a second area where the 
density of the same is relatively low; and 

obtaining a first lyophilic area relatively 
superior in lyophilic nature and a second lyophilic 
area relatively inferior to said first lyophilic area 
in lyophilic nature in such a manner as to heat and dry 
the liquid attached on said fiber surface at 
temperatures higher than room temperature and lower 
than the melting point of the above olefin resin. 
[Claim 29] A method of producing a fiber absorber, as 
an assembly of numbers of fibers, for use in liquid 
ejection which has an olefin resin at least on its 
surface, has a lyophilic group provided at least on the 
part of said surface, and is used for holding a liquid 
supplied to a liquid ejecting head under a negative 
pressure, comprising the steps of: 
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forming a fiber surface having a liquid, which 
contains polyalkylsiloxane having a lyophilic group, 
acid and alcohol, attached thereon in such a manner as 
to form a first area where the density of the liquid 
attached is relatively high and a second area where the 
density of the same is relatively low; and 

obtaining a first lyophilic area relatively 
superior in lyophilic nature and a second lyophilic 
area relatively inferior to said first lyophilic area 
in lyophilic nature in such a manner as to dry the 
liquid attached on said fiber surface and, during the 
drying process, orientate said lyophilic group in the 
direction opposite to said fiber surface so as to 
subjecting the fiber surface to surface treatment of 
giving lyophilic nature thereto. 

[Claim 30] The method of producing a fiber absorber 
for use in liquid ejection according to claim 28 or 29, 
wherein said step of forming a fiber surface comprises 
immersing only said first area in said liquid. 
[Claim 31] The method of producing a fiber absorber 
for use in liquid ejection according to claim 28 or 29, 
wherein said step of forming a fiber surface comprises 
the following sub-steps of: uniformly providing said 
liquid to the entire portion of said fiber absorber for 
use in liquid ejection which should be provided with 
lyophilc nature; and compressing the area farthest from 
said first area so as to move said liquid toward said 
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first: area. 

[Claim 32] The method of producing a fiber absorber 
for use in liquid ejection according to claim 28 or 29, 
wherein said step of forming a fiber surface comprises 
the following sub-steps of: uniformly providing said 
liquid to the entire portion of said fiber absorber for 
use in liquid ejection which should be provided with 
lyophilc nature; and moving the liquid provided on the 
area farthest from said first area toward said first 
area by the centrifugal force. 

[Claim 33] The method of producing a fiber absorber 
for use in liquid ejection according to claim 28 or 29 , 
wherein said step of forming a fiber surface comprises 
the following sub-steps of: uniformly providing said 
liquid to the entire portion of said fiber absorber for 
use in liquid ejection which should be provided with 
lyophilc nature; and moving the liquid provided on the 
area farthest from said first area toward said first 
area by the air flow. 

[Claim 34] A method of subjecting a fiber absorber, as 
an assembly of numbers of fibers, for use in liquid 
ejection which has a lyophobic surface and is used for 
holding a liquid supplied to a liquid ejecting head 
under a negative pressure to surface reforming so as to 
reform said lyophobic surface into a lyophilic one, 
comprising a step of attaching on said lyophobic 
surface a polymer fragmented product having both 
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lyophilic and lyophobic groups, which is produced by 
subjecting a polymer having both lyophilic and 
lyophobic groups to cleavage, in such a manner as to 
orient said lyophobic group toward the surface and said 
lyophilic group in the direction different from that of 
said lyophobic group so as to have a first lyophilic 
area relatively superior in lyophilic nature and a 
second lyophilic area relatively inferior to the above 
first lyophilic area in lyophilic nature. 
[Claim 35] A method of subjecting a fiber absorber, as 
an assembly of numbers of fibers, for holding a liquid 
supplied to a liquid ejecting head under a negative 
pressure to surface reforming on part of its surface, 
wherein the surface reforming is performed in such a 
manner as to condense a cleavage polymer, which has 
been oriented in accordance with the affinity of the 
interfacial energy of a group similar to the surface 
energy of the part of the surface of the above fiber, 
on said part of the surface, so as to have a first 
lyophilic area relatively superior in lyophilic nature 
and a second lyophilic area relatively inferior to the 
above first lyophilic area in lyophilic nature. 
[Claim 36] A method of subjecting a fiber absorber, as 
an assembly of numbers of fibers, for holding a liquid 
supplied to a liquid ejecting head under a negative 
pressure to surface reforming on part of its surface 
using a liquid polymer, comprising a condensation step 
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of condensing a polymer fragmented product, which has a 
first group which can be subjected to cleavage and 
condensation and has a lyophilic group and a second 
group of which interfacial energy is almost the same as 
the surface energy of the part of the surface of the 
above fiber, into a polymer on the above part of the 
surface, so as to have a first lyophilic area 
relatively superior in lyophilic nature and a second 
lyophilic area relatively inferior to the above first 
lyophilic area in lyophilic nature. 

[Claim 37] A wettable surface structure of a fiber 
assembly used for holding a liquid to be supplied to a 
liquid ejecting head under negative pressure, 
comprising a lyophilic portion including a polymer 
having relatively long chain lyophilic groups and 
relatively short chain lyophobic groups alternately, 
the above lyophilic portion having a first lyophilic 
area relatively superior in lyophilic nature and a 
second lyophilic area relatively inferior to the above 
first lyophilic area in lyophilic nature. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Industrial Utilization] 

The present invention relates to a liquid 
container which is used in liquid ejecting recording 
for effecting recording by ejecting liquid and which 
contains therein a liquid to be supplied to a recording 
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head. The present invention particularly relates to a 
fiber absorber contained in a liquid container for 
generating an internal negative pressure and a liquid 
container having such fiber absorber. 
[0002] 

The present invention also relates to a material 
surface reforming method to modify wetting 
characteristics of the surface of fiber itself or fiber 
having been subjected to some treatment thereon, which 
is used as a negative pressure producing (generating) 
member in a liquid containing container, through 
modifying its properties and characteristics, and to a 
negative pressure producing member having been 
subjected to the above surface reforming. 
[0003] 

In particular, the present invention relates to a 
surface reforming method by which surface reforming of 
fiber consisting of an olefin resin, which is 
environment friendly but hard to subject to surface 
treatment, can be achieved without failure, to fiber 
having a reformed surface, and to a method of producing 
the same. 
[0004] 
[Prior Art] 

In the ink jet recording field, an ink tank (ink 
container) through which a negative pressure is applied 
to recording heads have been used so as to prevent the 
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leakage of ink. This "type of ink tank contains a 
porous body or fiber body and, due to the capillary 
attraction of the porous body or fiber body, it holds 
ink and produces a negative pressure. Of the type, the 
ink tank containing a fiber body is particularly 
preferable in that, if the fiber body is arranged in 
such a manner as to keep its direction almost 
horizontal, the interface between ink and gas is kept 
horizontal even with fluctuations caused by the 
environmental changes, and hence, subjected to less 
variations in the direction of gravity. 
[0005] 

As a fiber body contained in an ink tank, those 
obtained by spinning olefin resins are used in view of 
its easiness to recycle, because the casing of the ink 
tank consists of olefin resins such as PE 
(polyethylene) and PP (polypropylene). Since the 
wettability of olefin resins by ink, in particular, ink 
having a high surface tension such as black ink is 
poor, when injecting ink into an ink tank containing a 
fiber body consisting of an olefin resin, the vacuum 
injecting method is employed to forcibly inject ink 
into a tank in which a vacuum has been drawn. 
[0006] 

On the other hand, in the field of ink jet 
recording today, in order to obtain images of higher 
quality and ensure high fastness properties of the ink 
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deposited on a recording medium, the improvement of ink 
itself is making steady progress. To be concrete, 
pigment ink has come into use so as to improve to water 
(water-resistance) and a solvent is added to ink so as 
to heighten the fixing properties to a recording 
medium . 
[0007] 

In the ink tanks currently in use which contain a 
fiber body consisting of an olefin resin, however, 
since ink is injected into an ink tank by the vacuum 
injecting method, as described above, it is necessary 
to draw a vacuum in the tank, accordingly, the 
processes and equipment are becoming more complicated. 
On the other hand, with respect to improvement of ink 
itself, the use of pigment ink and addition of a 
solvent to ink causes the viscosity of ink to be 
increased. As a result, the ability to supply ink to a 
recording head diminishes, and the higher recording 
speed becomes, the more supplying ink becomes unlikely 
to catch up with the recording speed. 
[0008] 

The properties and characteristics of an element 
itself are dependent on the properties of its 
constituents, and the element has been given desired 
properties by modifying the properties of the 
constituents on its surface. The elements given 
desired properties include, for example, those having 
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on -their surface reactive groups having reactivity such 
as water repellency and hydrophilic nature or reactive 
groups reactive with an adduct. 
[0009] 

In the surface reforming technology currently in 
use, generally, the surface of an element is made to 
have a radical with ozone or UV or ozone in combination 
with UV and the element having a desired property is 
formed simply by chemically linking the radical with 
the primary ingredient of a surface treatment agent. 
[0010] 

There is another technology in which the surface 
of an element is not made to have a radical, but a 
surface treatment agent having a desired property 
itself is attached to the element, so as to obtain the 
desired property momentarily; however, the desired 
property thus obtained does not last. 
[0011] 

In particular, in the surface reforming of giving 
an environment- friendly olefin resin hydrophilic 
nature, only the technology has been known to obtain a 
temporary and partial hydrophilic state by intermingle 
a surfactant with the olefin resin in the presence of 
water. 
[0012] 

In order to form an additional layer on an 
element, an adhesive and a primer have been used. When 
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using a primer, such as a silane coupling agent, which 
only reacts and links with the surface of the element, 
the element itself needs to be treated so that it can 
react with the agent. 
[0013] 

The technologies using a primer include, for 
example, the one using a primer consisting of the same 
material system as that of the element so as to utilize 
its affinity for the element. As a primer of this 
type, acid-modified chlorinated polypropylene has been 
known which is used when providing a facing material of 
polyurethane resin on the element of polypropylene. 
When using the same material system as that of the 
surface of the element, however, the volume of the 
element is inevitably increased, in addition, the 
technology is needed for applying a uniform and thin 
coating on the element. Moreover, when the element is 
fine or porous, it is impossible to apply a uniform 
coating on such an element to its interior. In 
particular, acid-modified chlorinated polypropylene is 
not soluble in water, accordingly, it cannot be used in 
the form of a water solution, and its applications are 
limited . 
[0014] 

Accordingly, it can be said that there has been no 
surface treatment agents, including those using the 
different material system from the surface of the 
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element:, which can exist in the form of a water 
solution and be used in uniform and thin surface 
reforming irrespective of shape of the element. 
[0015] 

There have been used ink tanks having a pressure 
contact body, which consists of a bundle of fiber 
arranged in the direction of liquid supplying, placed 
in its liquid supply opening for supplying liquid to a 
recording head. In these tanks, too, there arises a 
problem that, when the resistance to ink flow in the 
pressure contact body is increased, even if ink 
supplying in a high flow rate is demanded, supplying 
ink is unlikely to catch up with the demand, from the 
viewpoint same as above. 
[0016] 

The present invention is an epoch-making 
invention, which has been made based on the new 
knowledge and findings obtained during the 
investigation of the current technology standard. 
[0017] 

With the surface reforming technology currently in 
use, in which the surface reforming is carried out 
simply by chemically linking the primary ingredient of 
a surface treatment agent with a radical produced on 
the surface of an element to be subjected to reforming, 
a uniform surface reforming cannot be achieved for the 
surface having a complicated topology, to say nothing 
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of the interior portions of the negative pressure 
producing members having a complicated porous portion 
therein, such as sponge and composite fiber body used 
in the ink jet field. 
[0018] 

Further, the use of the technology in which a 
surfactant is intermingled with the surface of an 
element in the presence of liquid can never achieve 
surface reforming for a porous body itself. When the 
surfactant is exhausted, the properties obtained are 
lost, and the properties of the surface immediately 
return to those of the surface itself. 
[0019] 

Thus, it goes without saying that, for an olefin 
resin, which has such an excellent water repellency 
that its contact angle to water is 80° or more, there 
has been no surface reforming method by which it is 
allowed to have a desired lyophilic nature for a long 
time of period. 
[0020] 

Accordingly, the present inventors continued to 
investigate a method of conducting surface reforming on 
the surface of an olefin resin rationally and 
maintaining the reformed properties for a long time of 
period, while aiming at providing a method applicable 
to the surface reforming of any elements by clarifying 
the above method. After such an investigation, the 
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present; inventors directed their attention to using a 
liquid-type surface treatment agent on the assumption 
that the use of the liquid-type surface treatment agent 
would enable the surface reforming even for such 
negative pressure producing members as have a 
complicated shape . 
[0021] 

At the same time, the present inventors newly 
found that the use of the surface energy in the 
relationship between the surface of a negative pressure 
producing member, which is to be reformed, and polymer 
having a reactive group makes it possible to control 
the balance of the surface and the reactive group and 
keep it in a desired state and that the analysis of the 
polymer itself enables the achievement of further 
improvement in durability and further stability in 
quality of the ink. 
[0022] 

Further, the present inventors directed their 
attention to negative pressure properties of a negative 
pressure producing (generating) member such as porous 
body, from the different viewpoint, and newly 
recognized a problem as described below, 
[0023] 

In most cases negative pressure producing members 
currently in use are exposed to liquid at all times, 
and in some cases, even where a negative pressure 
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chamber and a liquid containing chamber constitute an 
integrally formed unit, once liquid has been exhausted 
in part of the member which is to be exposed to liquid, 
the part is replenished with liquid; however, generally 
it is not assumed that the negative pressure producing 
members in state where liquid has been exhausted is 
replenished with liquid as is done in the ordinary 
apparatus. Thus, it has not yet been recognized even 
by those skilled in the art whether the negative 
pressure of a negative pressure producing member and 
the amount of liquid held by the same will return to 
their initial states even after replenishing the member 
with liquid. 
[0024] 

The present inventors examined how far the 
negative pressure of a negative pressure producing 
member and the amount of liquid the same holds will 
return to their initial states when a replenisher 
containing chamber (container or tank) is mounted after 
the liquid contained in a chamber for containing a 
negative pressure producing member is exhausted at an 
arbitrary level. As a result, there was observed a 
tendency such that, for the liquid filled into the 
negative pressure producing member initially, the 
amount of the liquid held by the member was 
considerably close to that of the initial state because 
the liquid was forcibly injected in some way, however. 
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after simply repeating the replenishment, the amount 
became about a half as much as that of the initial 
state. This is probably because the air in the 
negative pressure producing member is hard to remove. 
And as the liquid was repeatedly replenished, the 
amount of the liquid held by the negative pressure 
producing member became smaller and the negative 
pressure was increased. 
[0025] 

The present invention aims mainly at providing an 
epoch-making lyophilic surface reforming method which 
enables a desired lyophilic surface reforming neither 
by the technique of modifying the properties of a 
negative pressure producing member by allowing the same 
to have a radical using ozone and ultraviolet rays nor 
by the technique of applying primers such as silane 
coupling agent on the surface of an element, causing a 
non-uniform coating thereon, as described above, but by 
a novel mechanism; a treatment liquid for use in the 
above method; a negative pressure producing member 
obtained by the above method; and a surface structure 
itself obtained by the lyophilic surface reforming, in 
particular, a fiber negative pressure producing member 
having an excellent ability to return to the initial 
negative pressure even after repeating replenishment 
and an excellent ability to supply liquid. In 
particular, the present invention aims at providing a 
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fiber absorber for use in liquid ejection and a liquid 
container with which desired properties, such as the 
property of decreasing resistance to flow of liquid 
during the liquid's movement, can be obtained by 
modifying the properties of the fiber in the liquid 
container through changing the level of surface 
treatment of giving lyophilic nature to the surface of 
an element . 
[0026] 

The first object of the present invention is to 
provide a liquid treatment agent with which the entire 
internal surface of a negative pressure producing 
member having a complicated topology, such as porous 
body and finely processed element, can be subjected to 
surface treatment of giving a desired lyophilic nature 
thereto and a lyophilic surface reforming method using 
the liquid treatment agent. 
[0027] 

The second object of the present invention is to 
provide a novel lyophilic surface reforming method 
which allows an olefin resin, which has been considered 
to be hard to subject to surface reforming, to retain 
lyophilic nature for a long period of time and a 
surface structure itself. 
[0028] 

The third object of the present invention is to 
provide a novel lyophilic surface reforming method 
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which enables the formation of a molecular level thin 
film, preferably a monomolecular level thin film, as a 
reformed surface itself, while causing no weight 
increase of a negative pressure producing member 
structure and a surface structure itself. 
[0029] 

The fourth object of the present invention is to 
provide a surface treatment method which makes it 
possible to freely conduct a desired surface reforming 
by introducing a novel mechanism to lyophilic surface 
reforming method itself. 
[0030] 

The fifth object of the present invention is to 
provide a method of producing a lyophilic surface 
treatment agent for use in the surface of a negative 
pressure producing member which is simple and excellent 
in mass productivity. 
[0031] 

The sixth object of the present invention is to 
provide an epoch-making method of subjecting the 
surface of a negative pressure producing member to 
lyophilic surface treatment which utilizes, from the 
viewpoint of the interfacial energy of a functional 
group (or a group of functional groups) a polymer has, 
an interfacial physical adsorption at an energy level 
almost the same as that caused by the polymer cleavage. 
[0032] 
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The seventh object of the present invention is to 
provide a novel lyophilic surface reforming method 
which enables the uniform reforming of the periphery of 
a negative pressure producing member and a surface 
structure itself on a level which cannot be achieved by 
the prior arts in terms of its entire periphery. 
[0033] 

The other objects of the present invention will be 
understood from the following description and the 
present invention can also achieve complex objects of 
the arbitrary combinations of each of the above object. 
[0034] 

[Means for solving the Problems] 

In order to achieve the above objects, the fiber 
absorber of the present invention for use in liquid 
ejection is a fiber absorber for use in an ink jet 
apparatus which consists of an olefin resin fiber and 
is contained in a liquid container of the apparatus so 
as to hold a liquid supplied to a liquid ejecting head 
under a negative pressure, characterized in that it has 
at least one portion having been subjected to surface 
treatment of giving lyophilic nature thereto on the 
surface of the fiber and the above portion having been 
subjected to surface treatment of giving lyophilic 
nature has a first lyophilic area relatively superior 
in lyophilic nature and a second lyophilic area 
relatively inferior to the above first lyophilic area 
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in lyophilic nature. 
[0035] 

Another aspect of the fiber absorber of the 
present invention for use in liquid ejection is a fiber 
absorber, as an assembly of numbers of fibers, for use 
in liquid ejection which has a polymer compound 
provided on at least part of its surface which should 
be subjected to surface treatment of giving lyophilic 
nature thereto and is used for holding a liquid 
supplied to a liquid ejecting head under a negative 
pressure, characterized in that the above polymer 
compound has a first portion having a lyophilic group 
and a second portion having a group of which 
interfacial energy is lower than that of the above 
lyophilic group but is almost the same as the surface 
energy of the above surface part to be subjected to the 
above surface treatment and the portion having been 
subjected to surface treatment of giving lyophilic 
nature thereto and having lyophilic nature is obtained 
in such a manner as to orient the above second portion 
toward the above surface part and the above first 
portion in the direction different from the above 
surface part, the above surface part having a first 
lyophilic area relatively superior in lyophilic nature 
and a second lyophilic area of which density decreases 
with the increase in distance away from the above first 
lyophilic area . 
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[0036] 

Another aspect of the fiber absorber of the 
present invention for use in liquid ejection is a fiber 
absorber, as an assembly of numbers of fibers, for use 
in liquid ejection which has a lyophobic surface at 
least part of which has been subjected to surface 
reforming to have a lyophilic nature and is contained 
in a liquid container for holding a liquid supplied to 
a liquid ejecting head under a negative pressure, 

characterized in that it has a lyophilic portion 
obtained by attaching the fragmented portions 
(fragment) having a lyophilic or a lyophobic group, 
which has been produced by the cleavage of polymer 
(compound) having both lyophilic and lyophobic groups, 
on the above lyophobic surface in such a manner as to 
orient the above lyophobic group toward the above 
lyophobic surface and in the direction different from 
the above lyophilic group, 

the above lyophilic portion having a first 
lyophilic area relatively superior in lyophilic nature 
and a second lyophilic area relatively inferior to the 
above first lyophilic area in lyophilic nature. 
[0037] 

Another aspect of the fiber absorber of the 
present invention for use in liquid ejection is a fiber 
absorber, as an assembly of numbers of fibers, for use 
in liquid ejection which has an olefin resin at least 
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on its surface at; least: part of which is a reformed to 
have lyophilic nature and is contained in a liquid 
container for holding a liquid supplied to a liquid 
ejecting head under a negative pressure, 

characterized in that the fiber of the fiber 
absorber has a wettable surface structure having a 
relatively long chain lyophilic group and a relatively 
short chain lyophobic group alternately which is 
obtained in the following steps of: attaching on the 
surface of said fiber a treatment agent containing' a 
polymer, which has a hydrophilic group and a group, as 
a constituent of the above olefin resin, having an 
interfacial energy almost the same as the surface 
energy of said olefin-based fiber surface thereon, a 
dilute acid as a catalyst for said polymer cleavage and 
alcohol; subjecting said polymer to cleavage by 
evaporating the treatment agent attached on the surface 
of said fiber and allowing said dilute acid to be a 
concentrated acid; and condensing the product of the 
polymer cleavage, 

the above wettable surface structure having a 
first lyophilic area relatively superior in lyophilic 
nature and a second lyophilic area relatively inferior 
to the above first lyophilic area in lyophilic nature. 
[0038] 

As described above, according to the fiber 
absorber of the present invention for use in liquid 
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ejection, since the fiber absorber can be subjected to 
surface treatment of giving lyophilic nature thereto 
while allowing the lyophilic nature to have a 
distribution, the resistance to liquid flow in the 
fiber absorber can be freely set according to the need 
while utilizing the behavior of the lyophilic group 
( this is based on the fact that the more lyophilic 
groups, the lower resistance to flow). Thus, the fiber 
absorber allows a liquid to be held in the liquid 
container and supplied to a liquid ejecting head in an 
optimal state according to the liquid behavior required 
in the liquid container. 
[0039] 

A liquid container of the present invention has a 
container casing which includes a supply opening for 
supplying a liquid to a liquid ejecting head and an 
atmosphere communication port for communicating with 
the atmosphere and a fiber absorber for use in liquid 
ejection which is selected from those of the present 
invention described above and contained in the above 
container casing to hold the liquid therein using a 
negative pressure. 
[0040] 

According to the liquid container described above, 
a liquid can be held therein and supplied to a liquid 
ejecting head in an optimal state by arranging a first 
lyophilic area of the fiber absorber for use in liquid 
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ejection in a predetermined position of the liquid 
container according to the liquid behavior. 
[0041] 

More specifically, the liquid container of the 
present invention has a container casing which includes 
a supply opening for supplying a liquid to a liquid 
ejecting head and an atmosphere communication port for 
communicating with the atmosphere and a fiber absorber 
which consists of an olefin resin, has been subjected 
to surface treatment of giving lyophilic nature thereto 
at least on part thereof in such a manner as to be 
allowed to have stronger lyophilic nature as it becomes 
away from the above supply opening, and is contained in 
the above container casing to hold the liquid therein 
using a negative pressure. 
[0042] 

According to the liquid container described above, 
since the fiber absorber contained in the container 
casing has been subjected to surface treatment of 
giving lyophilic nature thereto in such a manner as to 
be allowed to have more lyophilic groups (stronger 
lyophilic nature) as it becomes away from the above 
supply opening, the resistance of liquid flow becomes 
smaller at a location away from the supply opening. As 
a result, even at a location away from the supply 
opening, the liquid flows easily toward the supply 
opening, which improves the efficiency of using the 
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liquid in the liquid container. With respect to liquid 
injection into the liquid container, as long as it is 
done from the area having stronger lyophilic nature, 
the liquid can be injected into the liquid container 
without drawing a vacuum therein. 
[0043] 

Another aspect of the liquid container of the 
present invention has a container casing which includes 
a supply opening for supplying a liquid to a liquid 
ejecting head and an atmosphere communication port for 
communicating with the atmosphere and a fiber absorber 
which consists of an olefin resin, has been subjected 
to surface treatment of giving lyophilic nature thereto 
at least in the vicinity of the above supply opening in 
such a manner as to be allowed to have weaker lyophilic 
nature as it becomes away from the above supply 
opening, and is contained in the above container casing 
to hold the liquid therein using a negative pressure. 
[0044] 

According to the liquid container described above, 
since the fiber absorber contained in the container 
casing has been subjected to surface treatment of 
giving lyophilic nature thereto in the vicinity of the 
supply opening in such a manner as to be allowed to 
have weaker lyophilic nature as it becomes away from 
the above supply opening, the liquid can be held 
without increasing the resistance to liquid flow in the 
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vicinity of the supply opening, which prevents the 
liquid supplying to the liquid ejecting head from being 
interrupted. With respect to liquid injection into the 
liquid container, it can be done from the supply 
opening without drawing a vacuum therein. 
[0045] 

Another aspect of the liquid container of the 
present invention has a negative pressure producing 
member containing chamber which includes a supply 
opening for supplying a liquid to a liquid ejecting 
head and an atmosphere communication port for 
communicating with the atmosphere and contains therein 
a fiber absorber consisting of an olefin resin for 
holding a liquid under negative pressure; and a liquid 
containing chamber which communicates with the above 
negative pressure producing member containing chamber 
and has a liquid containing portion substantially in a 
sealed state except the portion communicating with the 
above negative pressure producing member containing 
chamber, the above fiber absorber existing over the 
above communication portion as a layer intersecting the 
gravity direction and having a portion having been 
subjected to surface treatment of giving lyophilic 
nature thereto in such a manner as to be allowed to 
have weaker lyophilic nature on its upper portion. 
[0046] 

In the above liquid container, once the liquid in 
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the negative pressure producing member containing 
chamber is consumed to such a extent that the liquid 
level thereof reaches the portion communicating with 
the liquid containing portion, then the communication 
portion starts to communicate with the atmosphere via 
the atmosphere communication portion of the negative 
pressure producing member containing chamber and the 
fiber absorber, and the air is introduced into the 
liquid containing chamber. At the same time, the 
liquid in the liquid containing chamber moves to the 
negative pressure producing member containing chamber 
via the communication portion, which allows the 
negative pressure in the negative pressure producing 
member containing chamber to be kept constant . 
[0047] 

If the liquid and gas in the liquid containing 
chamber abruptly expand due to environmental changes 
etc., the liquid in the liquid containing chamber flows 
in the negative pressure producing member containing 
chamber; however, the liquid is absorbed into the fiber 
absorber by the buffer function of the negative 
pressure producing member containing chamber. Since 
the fiber absorber exists over the above communication 
portion as a layer intersecting the gravity direction 
and has a portion having been subjected to surface 
treatment of giving lyophilic nature thereto in such a 
manner as to be allowed to have weaker lyophilic nature 
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on its upper portion, the liquid having flowed into the 
negative pressure producing member containing chamber 
is trapped into the portion having been subjected to 
surface treatment of giving lyophilic nature thereto 
from the lower to the upper portion in sequence. Thus, 
even if the upper volume of the negative pressure 
producing member containing chamber is not needlessly 
large, the buffer function described above is fully 
performed, 
[0048] 

Further, the present invention provides a method 
of producing the above-described fiber absorber of the 
present invention for use in liquid ejection. One 
aspect of the method is a method of producing a fiber 
absorber, as an assembly of numbers of fibers, for use 
in liquid ejection which has a lyophilic group provided 
at least on the part of its surface which should be 
subjected to surface treatment of giving lyophilic 
nature thereto and is used for holding a liquid 
supplied to a liquid ejecting head under a negative 
pressure, the method including a first step of 
providing a liquid, which contains a polymer including 
a first portion having the above lyophilic group and a 
second portion having a group of which interfacial 
energy is different from that of the above lyophilic 
group but is almost the same as the surface energy of 
the above surface part to be subjected the above 
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surface -treatment , to the part which should be 
subjected to surface treatment of giving lyophilic 
nature thereto in such a manner as to form a first area 
where the density of the liquid provided is relatively 
high and a second area where the density of the same is 
relatively low; and a second step of obtaining a first 
lyophilic area relatively superior in lyophilic nature 
and a second lyophilic area relatively inferior to the 
above first lyophilic area in lyophilic nature in such 
a manner as to orient the above second portion of the 
above polymer toward the above surface part and the 
above first portion of the same in the direction 
different from the above surface part* 
[0049] 

Another aspect of the method of producing a fiber 
absorber of the present invention for use in liquid 
ejection is a method of producing a fiber absorber, as 
an assembly of numbers of fibers, for use in liquid 
ejection which has a lyophilic group provided at least 
on the part of its surface which should be subjected to 
surface treatment of giving lyophilic nature thereto 
and is used for holding a liquid supplied to a liquid 
ejecting head under a negative pressure, the method 
including a first step of providing the above part of 
the surface with a liquid containing a fragmented 
product which has a first portion with a lyophilic 
group and a second portion with a group having an 
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interfacial energy different: from "that: of the above 
lyophilic group but almost the same as the surface 
energy of the above part of the surface, the above 
fragmented product being obtained by subjecting a 
polymer to cleavage which has the above first and 
second portions in such a manner as to form a first 
area where the density of the liquid provided is 
relatively high and a second area where the density of 
the same is relatively low; and a second step of 
obtaining a first lyophilic area relatively superior in 
lyophilic nature and a second lyophilic area relatively 
inferior to the above first lyophilic area in lyophilic 
nature in such a manner as to orient the second portion 
of the above fragmented product toward the above part 
of the surface and the above first portion of the same 
in the direction different from the above part of the 
surface; and a third step of condensing at least part 
of the oriented portions of the above fragmented 
product on the above part of the surface into a 
polymer . 
[0050] 

Another aspect of the method of producing a fiber 
absorber of the present invention for use in liquid 
ejection is a method of producing a fiber absorber, as 
an assembly of numbers of fibers, for use in liquid 
ejection which has an olefin resin at least on its 
surface, has a lyophilic group provided at least on the 
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part of the above surface, and is used for holding a 
liquid supplied to a liquid ejecting head under a 
negative pressure, the method including a first step of 
providing the above part of the surface with a liquid 
in which a polymer of alkylsiloxane including a 
lyophilic group is dissolved in such a manner as to 
form a first area where the density of the liquid 
provided is relatively high and a second area where the 
density of the same is relatively low; and a second 
step of obtaining a first lyophilic area relatively 
superior in lyophilic nature and a second lyophilic 
area relatively inferior to the above first lyophilic 
area in lyophilic nature in such a manner as to orient 
the above alkylsiloxane toward the above part of the 
surface and the above lyophilic group in the direction 
different from the above part of the surface. 
[0051] 

Another aspect of the method of producing a fiber 
absorber of the present invention for use in liquid 
ejection is a method of producing a fiber absorber, as 
an assembly of numbers of fibers, for use in liquid 
ejection which has an olefin resin at least on its 
surface, has a lyophilic group provided at least on the 
part of the above surface, and is used for holding a 
liquid supplied to a liquid ejecting head under a 
negative pressure, the method including a first step of 
providing the above part of the surface with a liquid 
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in which a fragmented product obtained by subjecting a 
polymer of alkylsiloxane including a lyophilic group to 
cleavage is dissolved in such a manner as to form a 
first area where the density of the liquid provided is 
relatively high and a second area where the density of 
the same is relatively low; and a second step of 
obtaining a first lyophilic area relatively superior in 
lyophilic nature and a second lyophilic area relatively 
inferior to the above first lyophilic area in lyophilic 
nature in such a manner as to condense the above 
fragmented product on the above part of the surface, in 
addition, orient the above alkylsiloxane toward the 
above part of the surface and the above lyophilic group 
in the direction different from the above part of the 
surface. 
[0052] 

Another aspect of the method of producing a fiber 
absorber of the present invention for use in liquid 
ejection is a method of producing a fiber absorber, as 
an assembly of numbers of fibers, for use in liquid 
ejection which has an olefin resin at least on its 
surface, has a lyophilic group provided at least on the 
part of the above surface, and is used for holding a 
liquid supplied to a liquid ejecting head under a 
negative pressure, the method including the steps of: 
forming a fiber surface having a liquid, which contains 
polyalkylsiloxane, acid and alcohol, attached thereon 
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in such a manner as to form a first area where the 
density of the liquid attached is relatively high and a 
second area where the density of the same is relatively 
low; and obtaining a first lyophilic area relatively 
superior in lyophilic nature and a second lyophilic 
area relatively inferior to the above first lyophilic 
area in lyophilic nature in such a manner as to heat 
and dry the liquid attached on the above fiber surface 
at temperatures higher than room temperature and lower 
than the melting point of the above olefin resin. 
[0053] 

Another aspect of the method of producing a fiber 
absorber of the present invention for use in liquid 
ejection is a method of producing a fiber absorber, as 
an assembly of numbers of fibers, for use in liquid 
ejection which has an olefin resin at least on its 
surface, has a lyophilic group provided at least on the 
part of the above surface, and is used for holding a 
liquid supplied to a liquid ejecting head under a 
negative pressure, the method including the steps of: 
forming a fiber surface having a liquid, which contains 
polyalkylsiloxane, acid and alcohol, attached thereon 
in such a manner as to form a first area where the 
density of the liquid attached is relatively high and a 
second area where the density of the same is relatively 
low; and obtaining a first lyophilic area relatively 
superior in lyophilic nature and a second lyophilic 
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area relatively inferior to the above first lyophilic 
area in lyophilic nature in such a manner as to dry the 
liquid attached on the above fiber surface and, during 
the drying process, orientate the above lyophilic group 
in the direction opposite to the above fiber surface so 
as to subjecting the fiber surface to surface treatment 
of giving lyophilic nature thereto. 
[0054] 

A surface reforming method of the present 
invention is a method of subjecting the a fiber 
absorber, as an assembly of numbers of fibers, for use 
in liquid ejection which has a lyophobic surface and is 
used for holding a liquid supplied to a liquid ejecting 
head under a negative pressure to surface reforming so 
as to reform the above lyophobic surface into a 
lyophilic one, characterized in that it includes a step 
of attaching on the above lyophobic surface a 
fragmented product having both lyophilic and lyophobic 
groups, which is produced by subjecting a polymer 
having both lyophilic and lyophobic groups to cleavage, 
in such a manner as to orient the above lyophobic group 
toward the surface and the above lyophilic group in the 
direction different from that of the above lyophobic 
group so as to have a first lyophilic area relatively 
superior in lyophilic nature and a second lyophilic 
area relatively inferior to the above first lyophilic 
area in lyophilic nature. 
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[0055] 

Another aspect of the surface reforming method of 
the present invention is a method of subjecting a fiber 
absorber, as an assembly of numbers of fibers, for use 
in liquid ejection to surface reforming on part of its 
surface, characterized in that the surface reforming is 
performed in such a manner as to condense a cleavage 
polymer, which has been oriented in accordance with the 
affinity of the interfacial energy of a group similar 
to the surface energy of the part of the surface of the 
above fiber, on the above part of the surface, so as to 
have a first lyophilic area relatively superior in 
lyophilic nature and a second lyophilic area relatively 
inferior to the above first lyophilic area in lyophilic 
nature. 
[0056] 

Another aspect of the surface reforming method of 
the present invention is a method of subjecting a fiber 
absorber, as an assembly of numbers of fibers, for use 
in liquid ejection to surface reforming on part of its 
surface using a liquid polymer, characterized in that 
it includes a condensation step of condensing a polymer 
fragmented product, which has a first group which can 
be subjected to cleavage and condensation and comprises 
a lyophilic group and a second group of which 
interfacial energy is almost the same as the surface 
energy of the part of the surface of the above fiber, 
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into a polymer on the above part of the surface, so as 
to have a first lyophilic area relatively superior in 
lyophilic nature and a second lyophilic area relatively 
inferior to the above first lyophilic area in lyophilic 
nature. 
[0057] 

A wettable surface structure of the fiber assembly 
of the present invention is a wettable surface 
structure of a fiber assembly used for holding a liquid 
to be supplied to a liquid ejecting head under negative 
pressure, characterized in that it has a lyophilic 
portion including a polymer having relatively long 
chain lyophilic groups and relatively short chain 
lyophobic groups alternately, the above lyophilic 
portion having a first lyophilic area relatively 
superior in lyophilic nature and a second lyophilic 
area relatively inferior to the above first lyophilic 
area in lyophilic nature. 
[0058] 

The terms "lyophilic area relatively superior in 
lyophilic nature" used herein means any of the cases 
where the area shows stronger lyophilic nature than the 
other lyophilic areas because it has more lyophilic 
groups per area than the others and where the area can 
maintain a relatively lyophilic state for a longer 
period of time because lyophilic groups are attached on 
the area more strongly than the other lyophilic areas. 
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[0059] 

On the other hand, the terms "lyophilic area 
relatively inferior in lyophilic nature" used herein 
means any of the cases where the area shows weaker 
lyophilic nature than the other lyophilic areas and 
where the area can maintain a relatively lyophilic 
state only for a shorter period of time, 
[0060] 

[Description of the Preferred Embodiments] 

An embodiment of the present invention will be 
described below with reference to the drawings. In the 
present invention, a term "liquid affinity property" is 
used for a property excellent in a wettability against 
a liquid to be contained. In the embodiment described 
below, an aqueous ink is explained as the example of 
the ink and the case, where a hydrophilic property 
among liquid affinity properties is imparted thereto, 
will be explained. However, a kind of ink in the 
present invention is not restricted to aqueous one, but 
may be an oily ink. In this case, the property to 
impart to the surface is an lipophilic property. In 
addition, a liquid held by the fibrous absorber is not 
restricted to ink, but includes various kinds of 
liquids supplied to a liquid discharging head. 
[0061] 

( First Embodiment ) 

Fig. 1 is the longitudinal section view of the ink 
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tank according to the first embodiment of the present 

invention. 

[0062] 

The ink tank 10 according to the present 
embodiment comprises the tank case 11 having the supply 
opening 12 to supply ink (including liquid such as 
waterproof reinforced liquid to apply waterproof 
treatment to a recording medium before ink ejection) to 
the recording head to record by ejecting ink from the 
ejecting orifice and the fibrous absorber 14, housed in 
the tank case 11, to hold ink under the negative 
pressure. The tank case 11 has the atmosphere 
communication orifice 13 to communicate the fibrous 
absorber 14 housed inside with external atmosphere. 
[0063] 

The fibrous absorber 14 is composed of a bundle of 
fibers prepared in the status in which PP 
(polypropylene) fibers and PE (polyethylene) fibers are 
intermingled and the. fiber orientation of those 
intermingled fibers is almost arranged. Length of 
individual fibers composing the fibrous absorber 14 is 
about 60 mm. The fibers, as shown in Fig. 2, shows the 
sectional shape almost concentric and formed making PE 
having a relatively low melting point to the sheath 
material 14a and PP having a relatively high melting 
point to the core material 14b. The fibrous absorber 
14 of the present invention is fabricated by arranging 
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fiber orientation of the fiber block made from short 
fibers by using the carding machine followed by heating 
to cut in a desired length. A heating temperature is, 
preferably , the temperature higher than the melting 
point of PE and lower than the melting point of PP. 
[0064] 

As shown in (a) of Fig. 3, respective fibers are 
oriented to the length direction ( Fl ) by using the 
carding machine. The direction orthogonally crossing 
direction ( F2 ) thereto has a structure having a 
connection by fusion of part of the contact point 
(intersection point) of every fiber by heating. 
Therefore, the fibrous absorber 14 is difficult to 
break by applying a tensile force in the Fl direction 
shown in (a) of Fig. 3. However, in comparison with 
the case of Fl direction, when stretched in the F2 
direction, fibers are easy to separate by break of the 
connecting point of fibers. 
[0065] 

When the crimped short fiber as shown in (b) of 
Fig. 3 is heated in the condition of oriented 
arrangement of fibers, the status as shown in (c) Fig. 
3 is yielded. Here, the region a, in which a plurality 
of fibers stacked in the direction of fibers in (b) in 
Fig. 3, is fused in the intersection point as shown in 
(c) in Fig. 3. As the result, fibers becomes difficult 
to cut in the direction of Fl shown in (a) in Fig. 3. 



50 



In addition, by using the crimped short fiber, a 
terminal part region (p, y indicated in (b) in Fig. 3) 
of the short fiber is, as shown in (c) in Fig. 3, fused 
with other short fibers three-dimensionally (p) and 
left as the terminal part as it is (y). In addition, 
all fibers are not always arranged in the same 
direction and hence, short fibers originally 
contacting, obliquely crossing, with other short fibers 
(e, shown in (b) in Fig. 3) are fused as they are after 
heating (e, shown in (c) in Fig. 3). Through these 
processes, also along with the F2 direction, in 
comparison with the conventional one direction fiber 
bundle, fibers with higher strength is prepared. 
[0066] 

In the fibrous absorber made of one direction 
fiber bundle, capillary force occurs by the space 
between fibers. However, in the fibrous absorber 2 
according to the present embodiment, there is such main 
fiber direction and thus, between main fiber direction 
(Fl) and the fiber direction ( Fl ) orthogonally crossing 
fiber direction (F2), fluidity of and holding manner in 
a still condition of ink become different. 
[0067] 

In the present embodiment, such fibrous absorber 
14 is arranged to make the main fiber direction ( Fl ) 
substantially vertical to the perpendicular direction. 
Therefore, the gas-liquid interface (boundary between 



gas and liquid) in the fibrous absorber 14 becomes 
substantially parallel to the direction of the main 
fiber direction ( Fl ) . In the case where the change is 
caused by the environmental change, the gas-liquid 
interface keeps an almost horizontal direction 
( substantially vertical direction to perpendicular 
direction) and thus, the gas-liquid interface recovers 
the original position after the environmental change 
ceases. Consequently, as conventional, according to a 
cyclic number of the environmental change, variation of 
the gas-liquid interface to the perpendicular direction 
does not increase. By such determination of the main 
fiber direction of the fibrous absorber 14, variation 
of the gas-liquid interface in the gravity direction 
can be prevented . 
[0068] 

Here, the direction of fiber orientation, even if 
inclining somewhat from the perpendicular direction, 
yields the above described effect even slightly, 
theoretically. Practically, when it is in a range of 
about ±30° of the horizontal plane, the evident effect 
is confirmed. Therefore, the expression 11 substantially 
vertical to perpendicular direction" or "almost 
horizontal" is defined as includes the above described 
inclination in the present specification. 
[0069] 

The structure of the fibrous absorber 14 is as 
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described above. In addition, the fibrous absorber 14 
has been entirely hydrophilically treated. 
Particularly in the present embodiment, hydrophilic 
treatment is not evenly carried out for whole of the 
fibrous absorber 14, but as shown in Fig. 1 
diagrammatically, hydrophilic treatment is carried out 
to be adapted to that the density of the area 
hydrophilically treated is lowest around the supply 
opening 12 and becomes higher gradually according to 
increase of the distance from the supply opening 12. 
[0070] 

Now, in Fig. 1, when according to the distance 
from the supply opening 12, the fibrous absorber 14 is 
divided in 5 regions of A to E, the region A shows the 
strongest hydrophilic property and regions B to E and a 
region more distant from the supply opening 12 show the 
gradually decreased hydrophilic property. Particularly 
in the region A, for substantially all the parts of 
fibers, hydrophilic treatment is conducted. In other 
words, in the present embodiment, the region A is the 
first hydrophilic treatment region in the present 
invention and the regions B to E are the second 
hydrophilic treatment region in the present invention. 
[0071] 

The ink flow resistance in these respective 
regions A to E will be discussed below. 
[0072] 
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If hydrophilicity of the fibrous absorber 12 is 
equal among respective regions A to E, smoothness of 
ink flowing in respective regions A to E is same and 
thus, as diagrammatically shown in (a) of Fig. 4, in 
the case where the ink low resistance is analyzed 
dynamically, the ink path corresponds to a pipe, having 
an equal diameter, in proportion to a length from 
respective regions A to E to the supply opening 12. In 
other words, when hydrophilicity of the fibrous 
absorber 14 is equal among respective regions A to E, 
according to the distance from the supply opening 12, 
the ink low resistance increases to make ink supply to 
the supply opening 12 difficult. 
[0073] 

Then, similar to the present embodiment, when 
hydrophilicity of the fibrous absorber 14 is decreased 
around the supply opening 12 and increased according to 
the distance from the supply opening 12, as 
diagrammatically shown in (b) of Fig. 4, the ink path 
from respective regions A to E to the supply opening 12 
becomes easy to flow ink in accordance with the 
distance from the supply opening 12 and therefore, 
corresponds to the pipe increasing diameter thereof in 
accordance with the distance from the supply opening 
12. As the result, difficulty of movement of ink in a 
far position from the supply opening 12 is eased and 
even ink in a far position from the supply opening 12 
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can be flow easily to the supply opening 12. 

By this, it is realized that ink in a far position 
from the supply opening 12 does not move and does not 
leave in place and hence, ink contained in the ink tank 
10 can be efficiently used. As described above, in the 
ink tank 1 according to the present embodiment, ink 
movability in the fibrous absorber 14 is improved and 
therefore, such ink having a high viscosity as pigment 
ink can be used and can be preferably applied to the 
recording apparatus necessary of high speed ink supply 
from the supply opening 12, similar to the recording 
apparatus of a high recording speed. 
[0074] 

In the present embodiment, the atmosphere 
communication orifice 13 is formed on the opposite face 
to the face, in which the supply opening 12 of the tank 
case 11 is opened and thus, the part with the highest 
hydrophilic property of the fibrous absorber 14 is 
located in the atmosphere communication orifice 13 
side. Therefore, in injection of ink into the tank 
case 11 in manufacture of the ink tank 10, when ink is 
injected from the atmosphere communication orifice 13, 
ink is actively absorbed by the fibrous absorber 14 and 
hence, without reduction of the pressure of inside of 
the tank, ink can be constantly injected in. 
[0075] 

First, below is a detailed description of the 
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hydrophilic treatment; of the fibrous absorber 14 in the 
present embodiment together with a principle thereof. 
In the present invention, an object of the hydrophilic 
treatment is an external surface exposed to an outer 
part of the fiber composing the fibrous absorber 14. 
However, in the following description, an explanation 
will be given as the surface reform for an element in a 
wider sense. 
[0076] 

The surface reforming method described below is a 
method to make the surface reform as the purpose 
possible by attaching the polymer (or, fragments 
(fragmented product) of the polymer) to the surface by 
making a specific orientation and imparting a property, 
which is possessed by a functional group of the polymer 
(or, fragments of the polymer), to the surface, using a 
functional group of a molecule contained in a substance 
constructing the surface of the element. 
[0077] 

Here, "element" means that formed from various 
materials and holding a specific external shape and 
thus, accompanied by the external shape, it has the 
external surface exposed to outside. In addition, 
inside thereof, the element may be that having a space 
and cavity parts, which includes the part communicating 
with outside or a hollow part. An internal surface 
(internal wall) partitioning these parts can be a 
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partial surface as the object for the surface reform in 
the present invention. The hollow part includes that 
having the inner surface diving it and being a space 
completely insulated from outside. However, those, 
which allow supplying a surface-treating liquid to 
inside the hollow part before reform treatment and 
become the hollow part insulated from outside after 
reform treatment, can be the object of the treatment of 
the present invention. 
[0078] 

As described above, the surface reform method 
according to the present invention is applied to the 
object which is the surface, among all surfaces posses 
by various kinds of elements, capable of contacting a 
liquid solution for surface treatment from outside 
without deterioration of the shape of the element. 
Therefore, each or both the external surface of the 
element and the internal surface connected thereto are 
assigned to the object of the partial surface. 
Besides, the present invention also includes changing 
the property of the partially divided surfaces selected 
from the surface being the object. According to 
selection, reform of a desired partial surface region 
includes the a mode to select the external surface of 
the element and the internal surface to be connected 
thereto . 
[0079] 
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In the above described surface reform, a part, 
which is reformed and composes at least a part of the 
surface possessed by the element, is treated. In other 
words, the part means a part from the surface of the 
element or whole surface of the element selected 
according to requirement. 
[0080] 

"Fragmentation of the polymer" to small molecules 
in the present specification means production of those, 
made by cleavage of a part of the polymer, or monomers. 
In practical example, included one is all those 
produced by cleavage of the polymer by a cleaving 
catalyst such as acid. "Polymer film formation" 
includes formation of real film or different 
orientation of respective parts toward a two- 
dimensional surface . 
[0081] 

Preferably, the "polymer" in the present 
specification comprises a first part having a 
functional group and a second part having an interface 
energy differing from the interface energy of this 
functional group and almost equal to a surface energy 
of the objective element for attaching, and differs 
from a component material of the surface of the above 
described element. Therefore, according to the 
component material of the element to be reformed, a 
desired polymer may be freely selected from polymers 
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having the interface energy almost equal to the surface 
energy of the surface of the element. It is more 
preferable that the "polymer" has properties cleavable 
and condensable after cleavage. Other than the above 
described first part and the second part, the 
functional group may be contained. In this case, in 
hydrophilic treatment as an example, it is preferable 
that a hydrophilic group as the functional group has a 
long chain relatively to the functional group 
(relatively, hydrophobic group to the above described 
hydrophilic group) other than the first and second 
parts. 
[0082] 

The part to be subjected to the surface treatment 
in the present invention may be those made of a single 
material and may be a complex material made of some 
kinds of materials; in consideration of the quality of 
the surface to be treated, the polymer differing from 
the component material can be used. 
[0083] 

Below is a specific explanation of the principle 
on which the surface reform is carried out by using the 
case where the surface composed of the single substance 
is reformed in order to make explanation of the 
principle easy. 
[0084] 

"The principle on which the surface reform is 
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carried out" 

The surface reform, applicable to the present 
invention, of the element is achieved by using the 
polymer, which is made by binding of a main skeleton (a 
generic name of a main chain, a side chain, or a group) 
having the interface energy almost equal to the surface 
(interface) energy of the surface of the element 
(surface of base material) and the group having the 
interface energy differing from the surface (interface) 
energy of the surface of the element, attaching the 
polymer to the surface of the element by using the main 
skeleton, contained in the surface reform agent, having 
the interface energy almost equal to the interface 
energy of the surface of the element, and forming the 
polymer film (polymer cover), in which the group having 
the interface energy differing from the interface 
energy of the surface of the element, is oriented 
toward outside opposite to the surface of the element. 
[0088] 

In other words in a different point of view 
concerning the polymer used as the above described 
surface reforming agent, it can be understood as that 
comprising the first group having a essentially 
different affinity from the group exposed to the 
surface of the element before surface reform and the 
second group having a substantially similar affinity to 
the group exposed to the surface of the element and 
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contained in a repeated unit of the main skeleton. 
[0086] 

Fig. 20 diagrammatically shows a representative 
example of such orientation morphology. In (a) of Fig. 
20 shows the case using the polymer, in which the first 
group 1-1 and the second group 1-2 are bound as side 
chains and (b) in Fig. 20 shows the case in which the 
first group 1-1 composes a main chain 1-3 and the 
second group 1-2 composes a side chain. 
[0087] 

When orienting as shown in Fig. 20, the 
superficial surface (outside) of the base material 6 
constituting the surface to be subjected to the surface 
reform of the element become s a situation in which the 
group 1-2 having the different interface energy from 
the surface (interface) energy of the base material 6 
is oriented to the surface and thus, a property of the 
group 1-2 having the different interface energy from 
the surface (interface) energy of the base material 6 
is used for reform of the surface. Here, the surface 
(interface) energy of the base material 6 has been 
determined by the substance and the molecule, which 
constitute the surface and are derived from the group 
55 exposed to the surface. In the example shown in 
Fig. 20, the second group 1-2 works as the functional 
group for surface reform. If the surface of the base 
material 56 is hydrophobic and the second group 1-2 is 
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hydrophilic, hydrophilicity is imparted to the surface 
of the base material 6. If the second group 1-2 is 
hydrophilic and the group 5 of the base material 6 side 
is hydrophobic, when polysiloxane, for example, is used 
as described later, it is presumed that the situation 
shown in Fig. 27 exists on the surface of the base 
material 6* In this situation, by adjusting a balance 
of the hydrophilic group between the hydrophobic group 
on the surface of the base material 6 after reform, in 
the case where water and aqueous liquid mainly composed 
of water are passed through the base surface after 
reform treatment, passing condition and a passing flow 
rate can be regulated. By using the fibrous body, 
which is made of a polyolefin resin, for example, and 
has such surface condition on the external wall surface 
of the fiber, in the ink tank installed as a component, 
integrated with the ink jet recording head, or as a 
separate component, filling ink in the ink tank and 
supplying ink from the ink tank to the head are very 
easily carried out and also, by keeping an appropriate 
negative pressure inside the ink tank, a position of an 
ink interface (meniscus) can be better kept around a 
ejection orifice of the recording head immediately 
after ink ejection. Further, when the resistance to 
flow of the ink running along the surface of the base 
material 56 after reform is decreased by the 
hydrophilic group existing on the upper layer of the 
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surface of the base material 56 and the force for 
moving the ink is extinguished, the hydrophobic group 
which is exposed to the upper layer of the surface flow 
below the hydrophilic group can act to hinder the ink 
movement instantaneously. By this, a component, of 
which static negative pressure is higher than a dynamic 
negative pressure, most suitable for a negative 
pressure-creating member to hold ink for ink supply to 
the ink jet recording head can be provided. 
[0088] 

Particularly, in case of a structure of the 
surface of the fiber of Fig. 29, the hydrophilic group 
1-2 is a polymer group and hence, has a longer in a 
structure than that of a methyl group ( hydrophobic 
group) of the side chain of the same side. Therefore, 
the hydrophilic group 1-2, when ink flows, tilts toward 
the flow rate, along with the surface of the fiber (and 
also, covers substantially the above described methyl 
group). As a result, the flow resistance greatly 
decreases. Oppositely, when ink supply is stopped and 
the meniscus is formed between fibrous bodies, the 
hydrophilic group 1-2 is oriented to a direction toward 
ink, in other words, a vertical direction against the 
surface of the fiber (the above described methyl group 
is exposed to the surface of the fiber) and thus, the 
balance can be kept between hydrophilic groups (large) 
and hydrophobic groups (small) in a molecule to create 
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a sufficient negative pressure. Resembling to the 
above described embodiment in which the hydrophilic 
group 1-2 is formed by many ( -C-O-C- ) bonds and an OH 
group as a terminal group, many (at least a plurality 
of) hydrophilic group formed in the polymer and 
therefore, action of the above described hydrophilic 
group 1-2 is preferably ensured. In addition, in the 
case where hydrophobic group other than the above 
described methyl group is present in the polymer, it is 
preferable that the hydrophilic group is close to a 
polymer level to increase a range of existence of the 
hydrophilic group than the range of existence of the 
hydrophobic group. The balance to make a hydrophilic > 
hydrophobic relationship as described above may be 
accepted . 
[0089] 

Meanwhile, the static negative pressure in the ink 
supply opening is expressed by the following equation. 
[0090] 

Static negative pressure = (height from ink supply 
opening to ink interface) - (capillary force of fiber 
on ink interface) 

This capillary force proportions to COS0, if a 
contact angle, made by ink wetted with the fiber 
absorber, is assumed 0. Therefore, according to 
presence or absence of the hydrophilic treatment of the 
present invention, in ink showing a large change of the 
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C0S9, it is made possible that the static negative 
pressure is kept to somewhat lower, namely, somewhat 
higher in terms of an absolute value. 
[0091] 

Specifically, if the contact angle is 10° level, 
hydrophilic treatment increases about 2% in the maximum 
capillary force and if a combination, by which the 
fiber is difficult to be wetted by ink, such as the 
status of the contact angle 50° is lowered to 10° by 
hydrophilic treatment, the capillary force increases 
50%. (COS0°/COS10°- 1.02 COS10 ° /COS50 ° - 1.5) 
[0092] 

Here, concerning the specific method for 
manufacture of the element, which has a reformed 
surface shown in Fig. 20, the method by using an 
improver, which is a good solvent of the polymer used 
for surface reform and improves wettability of the 
treating agent to the base material, will be explained 
below. According to this method, after a treating 
liquid (surface reform solution), in which the polymer 
of the surface reform agent is evenly dissolved, is 
applied to the surface of the base material, the 
solvent contained in the treating liquid is removed and 
simultaneously, the polymer of the surface reform agent 
contained in this treating liquid is oriented as 
described above . 
[0093] 
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More specifically, in the solvent being a good 
solvent for the polymer and sufficiently wettable to 
the surface of the base material, a liquid (the surface 
treating liquid, preferably containing pure water) is 
prepared by mixing the polymer of a predetermined 
quantity with a cleavage catalyst followed by 
application of the surface treating liquid to the 
surface of the base material, and evaporating and 
drying steps (for example, in a 60 °C oven) are 
installed to remove the solvent contained in the 
surface treating liquid. 
[0094] 

What showing sufficient wettability to the surface 
of the base material and containing an organic solvent, 
the polymer as the surface reform agent is dissolved, 
in the solvent is more preferable for the present 
invention in consideration of that even application of 
the polymer used for surface reform is made possible. 
In addition, the following is exemplified as an effect 
thereof: the polymer as the surface reform agent is 
evenly dispersed in a liquid layer, which is applied 
when an concentration increases according to 
evaporation of the solvent, to present an action for 
keeping the status of enough dissolution. Besides, 
enough wetting of the base material with the surface 
treating liquid allows spreading out evenly the polymer 
of the surface reform agent to the base material. As 
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the result, The polymer can be evenly covered over the 

surface having an irregular shape. 

[0095] 

The surface treating liquid has wettability with 
the surface of the base material and is a good solvent 
for the polymer as well as a volatile first solvent, 
which is the good solvent for the polymer, however, 
wettability thereof to the surface of the base material 
is relatively inferior to the first solvent. A second 
solvent, which shows a relatively lower volatility than 
the first solvent, can be employed in combination. As 
the example of such combination, the lately described 
combination of isopropyl alcohol with water is 
exemplified in the case where the surface of the base 
material consists of a polyolefin resin and 
polyoxyalkylene polydimethylsiloxane is used as the 
polymer. 
[0096] 

Here, the effect caused by addition of an acid as 
the cleavage catalyst in the surface treating liquid is 
enumerated as follows. For example, when the 
concentration of an acid component rises according to 
evaporation of a material used in evaporating and 
drying steps of the surface treating liquid, the hot 
acid solution of the high concentration allows partial 
decomposition (cleavage) of the polymer used for 
surface reform and production of fragments of the 
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polymer allows the orientation to a finer part of the 
surface of the base material. Further, in the final 
stage of evaporating and drying, through polymerization 
of the polymer of the surface reform agent by rebinding 
of cleaved parts of the polymer, the effect to enhance 
formation of the polymer film (polymer cover or 
preferably monomolecular film) is expected. 
[0097] 

Furthermore, in evaporating and drying steps of 
the surface treating liquid, when the concentration of 
the acid component rises according to evaporation of 
the solvent rises, the acid of the high concentration 
removes impurities on the surface of and around the 
surface of the base material and thus, the effect to 
form a clean surface of the base material is expected. 
On such clean surface, it is expected to improve a 
physical attaching force of the base substance and 
molecules to the polymer of the surface reform agent. 
[0098] 

In this example, in a part, the surface of the 
base material is decomposed by the hot acid of the high 
concentration, an activated point appears on the 
surface of the base material, and it is supposed that a 
secondary chemical reaction occurs to bind this 
activated point with fragments produced by cleavage of 
the above described polymer. In an occasion, it can be 
presumed that improvement of attaching and 
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stabilization of the surface reform agent is partially 
appears on the base material by such secondary chemical 
adsorption of the surface reform agent with the base 
material . 
[0099] 

Next, Cleavage of the main skeleton having surface 
energy almost equal to surface energy of the base 
material of the surface reform agent (including the 
surface treating liquid) and the polymer film-forming 
step based on condensation of fragments produced by 
cleavage on the surface of the base material are 
described concerning the case, where the functional 
group is the hydrophilic group and hydrophilicity is 
imparted to the surface of hydrophobic base material, 
as the example, with reference to Fig. 21 to Fig. 27. 
Here, the hydrophilic group is that having a structure 
capable of hydrophilicity as a whole of the group. 
Groups usable as the hydrophilic group are the 
hydrophilic group itself and those having a hydrophobic 
chain and the hydrophobic group but having a function 
as a group capable of imparting hydrophilicity to other 
structural part by substitution and locating the 
hydrophilic group. 
[0100] 

Fig. 21 shows an enlarged view after application 
of the hydrophilic treatment liquid. At this point, 
the polymers 1 to 4 and the acid 7 being the 
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hydrophilic treatment agent contained in the 
hydrophilic treatment liquid 8 are evenly dissolved in 
the hydrophilic treatment liquid on the surface of the 
base material 6. Fig. 22 shows the enlarged view of 
the drying step after application of the hydrophilic 
treatment liquid. In drying with heating in the drying 
step after application of the hydrophilic treatment 
liquid, the physical adsorbing force of the base 
substance 6 to the polymer 1 to 4 as the surface reform 
agent is improved by that the pure surface of the base 
material 6 is formed by such cleaning action of the 
surface of the base material 6 as that the increase in 
concentration of the acid component according to 
evaporation of the solvent removes impurities on the 
surface of and around the surface of the base material 
6. On the other hand, in drying with heating in the 
drying step after application of the hydrophilic 
treatment liquid, there is a part, of the polymer 1 to 
4 of the hydrophilic treatment agent, which is cleaved 
by the increase in concentration of the acid component 
according to evaporation of the solvent. 
[0101] 

Fig. 23 shows a diagrammatic figure of 
decomposition of the polymer 1 by a concentrated acid. 
Fig. 24 shows an attitude of adsorption of the 
hydrophilic treatment agent, decomposed by such steps, 
to the base material . According to further progress of 
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evaporation of the solvent, the main skeleton part 
having surface energy almost equal to surface energy of 
the base material of fragments la to 4b derived from 
the polymer, which constitutes the hydrophilic 
treatment agent reached dissolution saturation, adsorbs 
selectively to the surface of the pure base material 6 
formed by cleaning. As the result, the group 1-2, 
which has surface energy different from surface energy 
of the base material 6 contained in the surface reform 
agent, is oriented to outside of the base material 6. 
[0102] 

Consequently, on the surface of the base material 
56, the main skeleton part having surface energy almost 
equal to surface (interface) energy of this surface is 
oriented. The group 1-2 having surface energy 
different from surface energy of the base material 6 is 
oriented to outside opposite to the surface of the base 
material 6. In this condition, in the case where the 
group 1-2 is the hydrophilic group, hydrophilicity is 
imparted to the surface of the base material 6 
resulting in the surface reformed. Fig. 25 shows the 
diagrammatic figure of the absorbing condition of the 
surface reform agent to the surface of the base 
material after application and drying of the 
hydrophilic treatment liquid. 
[0103] 

Use of such compound as polysiloxane as the 
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polymer capable of binding with at least a part of 
fragments by condensation of fragments produced by 
cleavage creates a bond between fragments adsorbed to 
the surface of the base material 56 top become the 
polymer finally making the film of the surface reform 
agent stronger* It is possible to maintain the 
hydrophilicity of the surface of the base material 6 
for a long time. Since this film is formed as a thin 
film on the molecular level, the weight of the base 
material 6 hardly increases. Fig. 26 shows the 
diagrammatic figure of rebound by such condensation 
reaction. In case of using polysiloxane, mechanisms of 
formation of fragments produced by cleavage and 
polymerization by condensation thereof are described 
below. 
[0104] 

According to controlled drying of the surface 
treatment liquid in the surface to be treated, the 
concentration of a diluted acid contained in this 
surface treatment liquid increases and the concentrated 
acid (for example, H 2 S0 4 ) cleaves siloxane bond of 
polysiloxane. As the result, fragments of polysiloxane 
and sililated sulfuric acid is produced (scheme 1). In 
accordance with further drying of the treating liquid 
presenting on the surface to be treated, the 
concentration of fragments contained in the surface 
treatment liquid increases to improve contact 
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probability between fragments. As the result, as shown 
in the scheme 2, fragments are condensed to reproduce 
the siloxane bond. In sililated sulfuric acid as a 
secondary product, when the surface to be treated is 
hydrophobic, a methyl group of sililated sulfuric acid 
is oriented to the surface to be treated and a sulfonic 
group is oriented to the direction different from the 
surface to be treated, presumably resulting in some 
contributions to the hydrophilic property of the 
surface to be treated. 
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[0105] 

[Chemical Formula 



Fig. 26 shows diagrammatical ly an example of the 
condition of the surface treatment liquid in the case 
using the surface treatment liquid having the 
composition of which solvent contains water. In the 
case where water is contained in the solvent of the 
treatment liquid, in evaporation of solvent from the 
treatment liquid for hydrophilic treatment with 
heating, water and a volatile organic solvent vaporize 
( a gas molecule of water and the gas molecule of 
organic solvent are represented by 8c and 8b, 
respectively). Where, evaporating rate of volatile 
organic solvent is higher than that of water and 
therefore, water concentration of the treatment liquid 
gradually increases to rise a surface tension of the 
treatment liquid. As the result, the interface between 
the surface of the base material 6 to be treated and 
the treatment liquid presents a difference in surface 
energy. On the interface between the surface of the 
base material 6 to be treated and the treatment liquid 
(water-containing layer 89) in which concentration of 
water has increased by evaporation, the part having 
almost equal surface energy to that of the surface, to 
be treated, of the base material 6 in fragments la to 
4b, which is derived from the polymer as the 
hydrophilic treatment agent, is oriented to the surface 
side, to be treated, of the base material 6. On the 
other hand, the part having the hydrophilic group of 
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fragments derived from the polymer as the hydrophilic 
treatment agent is oriented to the water-containing 
layer 8a in which water concentration is increased by 
evaporation of the organic solvent. As the result, a 
predetermined orientation of fragments of the polymer 
is further improved. 
[0106] 

Fig. 28 shows an example of the chart of the 
surface reforming process based on the above-described 
surface reforming principle. At start of manufacture, 
the element and the treatment liquid are supplied and 
subsequently, through step of applying the treatment 
liquid to the surface (surface to be reformed) of the 
element to reform, the step of removing excess matter 
from the surface to be reformed, steps of concentration 
and evaporation of the treatment liquid for cleavage of 
the polymer and orientation of fragments on the surface 
to be reformed, and the step of condensation of the 
polymer for polymerization by binding between 
fragments, the element having the surface reformed is 
yielded. 
[0107] 

The step of concentration of the treatment liquid 
and the step of evaporation of the treatment liquid can 
be preferably carried out a continuous heating and 
drying steps under a temperature (for example, 60 °C) 
lower that a boiling point of the solvent at the 
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temperature higher than a room temperature, and in the 
case where polysiloxane is used in water, acid, and 
organic solvent (for example, isopropyl alcohol) for 
reforming the surface, which consists of a polyolefin 
resin, be carried out for about 45 minutes to two 
hours, for example. These steps are carried out for 
about two hours, for example, in use of the aqueous 
solution of 40 wt% isopropyl alcohol. If water content 
is reduced, the drying process time can be shortened. 
Reduction of water content can shorten the drying 
process time . 
[0108] 

In the example presented in Fig. 28, fragments are 
formed on the face of the element to be reformed by 
cleavage of the polymer. However, the treatment liquid 
already contained fragments can be supplied to a top of 
the face of the element to be reformed in order to 
orient it. 
[0109] 

The composition of the treatment liquid can be, as 
described above, used based on a constitution 
comprising a wettability-improving agent, which, for 
example, has wettability to the face to be reformed for 
improving wettability of the treatment liquid to the 
face to be reformed and is the good solvent for the 
polymer being an effective component of the surface 
reform agent, solvent, polymer cleavage catalysts, the 
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functional group to impart the reform effect to the 
face to be reformed, and the polymer having groups to 
yield the attaching function to the face to be 
reformed . 
[0110] 

(On a gradation treatment in hydrophilic 
treatment ) 

By the way, to the present embodiment, as 
described above, the constitution, in which the density 
of hydrophilically treated part is changed according to 
the position for the fibrous absorber 14, can be 
applied. The method for such treatment will be 
described below with reference to some examples. 
[0111] 

First, the first method will be explained with 
reference to Fig. 5. By the first method, as shown in 
(a) of Fig. 5, only. a part of the untreated fibrous 
absorber 14' is soaked in the above described 
hydrophilic treatment liquid 15. By this treatment, in 
the part soaked in the treatment liquid 5, the 
treatment liquid 15 attaches to whole surface of fibers 
of the fibrous body 14'. However, in the part not 
soaked in the treatment liquid 15, the treatment liquid 
15 is elevated by the capillary force between fibers 
and hence, caused by a variability of space magnitude 
between fibers, according to increase in the height 
from the liquid surface of the treatment liquid 15, a 
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proportion of the part, to which the treatment liquid 

15 attaches, becomes small. 

[0112] 

In this status, the fibrous absorber 14' is picked 
up from the treatment liquid 15 to pass through the 
above described drying step after application of 
hydrophilic treatment liquid 15, as shown in (b) of 
Fig. 5, the fibrous absorber 14 of which density of a 
part hydrophilically treated gradually decreased from 
the bottom end toward the top end, is yielded. 
[0113] 

Next, the second method will be explained with 
reference to Fig. 6. In the second method, first, as 
shown in (a) of Fig. 6, the fibrous absorber 14", in 
which the hydrophilic treatment liquid is impregnated 
evenly in whole parts, is prepared. 
[0114] 

Subsequently, as shown in (b) of Fig. 6, a part of 
the fibrous absorber 14" (in he present example, the 
top end) is compressed. By this treatment, the 
hydrophilic treatment liquid in the part compressed 
moves to the part not compressed in accordance with 
that spaces between fibers of the fibrous absorber 14" 
becomes small. In the present example, the hydrophilic 
treatment liquid moves from the top end side toward the 
bottom end side of the fibrous absorber 14". 
[0115] 
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Next;, as shown in (c) of Fig. 6, compression to 
the fibrous absorber 14" is released. By this step, 
the part compressed recovers shape thereof by 
recovering force of the fibrous absorber 14". However, 
by the capillary force created by in recovery of the 
fibrous absorber 14", the hydrophilic treatment liquid 
attached to the surface of fibers of the part 
compressed is dispersed. As the result, the part 
compressed becomes the status in which the hydrophilic 
treatment liquid dispersed to attach to make attaching 
density of the hydrophilic treatment liquid small as 
the degree of compression as high. In other words, 
density of the part, to which the hydrophilic treatment 
liquid attaches, of the fibrous absorber 14" gradually 
increase from the part compressed toward the part 
uncompressed . 
[0116] 

Notification should be made herewith as that 
amount of the hydrophilic treatment liquid impregnated 
in the fibrous absorber 14" in the status, shown in (a) 
of Fig. 6, is the amount for which, in recovery of the 
fibrous absorber 14", the hydrophilic treatment liquid 
moved to the part uncompressed does not return to the 
part compressed again. 
[0117] 

Finally, by operating the above described drying 
step after application of hydrophilic treatment liquid 
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for such fibrous absorber 14", the fibrous absorber, of 
which hydrophilicity reduced gradually from the part 
compressed toward the part uncompressed, is yielded. 
[0118] 

Next, the third method will be described with 
reference to Fig. 7. In the third method, the fibrous 
absorber 14", in which the hydrophilic treatment liquid 
is impregnated evenly in whole parts, is first prepared 
as similar as to the second method. Subsequently, the 
fibrous absorber 14" is mounted on an adjacent part of 
a rotating disc 16 to rotate the rotating disc 16. By 
this operation, the hydrophilic treatment liquid 
contained in the fibrous absorber 14" moves to outside 
of the rotating disc 16 by centrifugal force. In the 
inside, density of the part, to which the hydrophilic 
treatment liquid attaches, decreases. Then, density of 
the part, to which the hydrophilic treatment liquid 
attaches, increases from the inside to the outside of 
the rotating disc 16. Here, also in the innermost side 
of the fibrous absorber 14", to leave the hydrophilic 
treatment liquid, a rotation of the rotating disc 16 is 
preferably adjusted to around from 60 rpm to 300 rpm (1 
s" 1 to 5 s" 1 ). In addition, for efficient treatment, as 
shown in Fig. 7, it is preferable that a plurality of 
the fibrous absorber 14" is mounted on the rotating 
disc 16 to carry out simultaneous treatment of a 
plurality of the fibrous absorber 14". 
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[0119] 

Subsequently, the fibrous absorber 14" is removed 
from the rotating disc 16 to be subjected to the above 
described drying step after application of hydrophilic 
treatment liquid and then, the fibrous absorber, of 
which hydrophilicity gradually reduces from one end to 
the other end, can be yielded. 
[0120] 

Next, the fourth method will be described with 
reference to Fig. 8. In the fourth method, the fibrous 
absorber 14" , in which the hydrophilic treatment liquid 
is impregnated evenly in whole parts, is prepared as 
similar as to the second method. Subsequently, in the 
above described drying step after application of 
hydrophilic treatment liquid, hot blast is blown from 
one end of the fibrous absorber 14". In this 
operation, in an initial stage, strong hot blast is 
blown to move hydrophilic treatment liquid in the 
fibrous absorber 14" to the other end. Also in this 
operation, similar to the third method, strength of 
blast wind is regulated to leave hydrophilic treatment 
liquid also in the other end of the fibrous absorber 
14". Then, when hydrophilic treatment liquid has been 
moved, the strength of blast wind is adjusted to 
strength, by which hydrophilic treatment liquid does 
not move, to dry hydrophilic treatment liquid contained 
in the fibrous absorber 14". By this, the fibrous 
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absorber, of which hydrophilicity reduces gradually 
from the other end to the one end, is yielded* 
[0121] 

Meanwhile, according to arrangement of the shape 
of the ink tank and the arrangement of the supply 
opening, there is the case where the above described 
method cannot deal with. For example, as shown in Fig. 

9, in the case where the tank case 21 to house the 
fibrous absorber 14 has a transversely long cubic shape 
and the supply opening 22 is opened in the end part of 
the bottom face of the tank case 21, the above 
described method results in that hydrophilic treatment 
is not carried out, in spite of that a right bottom end 
part in the status shown in Fig. 9 is far from the 
supply opening 22, hydrophilic treatment is not carried 
out or density of the part to be hydrophilically 
treated becomes lower. 

[0122] 

Such case can be solved by applying the method 
described for Fig. 5. First, as shown in (a) of Fig. 

10, the one end of the untreated fibrous absorber 24 1 
is soaked in hydrophilic treatment liquid 25. Next, 
the fibrous absorber 24 f is picked up from hydrophilic 
treatment liquid 25 and as shown in (b) of Fig. 10, the 
fibrous absorber 24 f is rotated 90° to soak the fibrous 
absorber 14* again in hydrophilic treatment liquid 25 
as shown in (c) of Fig. 10. And, for the fibrous 
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absorber 24 f , . the above described drying step after 
application of hydrophilic treatment liquid is carried 
out and hence, as shown in Fig. 9, the fibrous absorber 
24 can be yielded to reduce gradually hydrophilicity 
from a region A to the region E, specifically, to make 
hydrophilicity around two mutually adjacent faces 
located in the position far from the supply opening 
strongest and gradually weaker according to increase in 
the distance from there. 
[0123] 

In case of a transversely long ink tank 20 shown 
in Fig. 9, particularly in the internal bottom face of 
the ink tank, a space between the tank case 21 and the 
fibrous absorber 24 may cause to that ink in the space 
in the region E moves to the region A to separate from 
the supply opening 22. Thus, for prevention of such 
phenomenon, no space between the tank case 21 and the 
fibrous absorber 24 is preferable. 
[0124] 

( Second embodiment ) 

Fig. 11 is the longitudinal section view of the 
ink tank according to the second embodiment of the 
present invention and Fig. 12 is the sectional view 
(the transverse section view) along with the C-C line 
of the ink tank shown in Fig. 11. 
[0125] 

The ink tank 30 of the present embodiment also, 
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similar to the first embodiment, has the tank case 31 
having the atmosphere communication orifice 33 and the 
supply opening 32 and the fibrous absorber 34 housed in 
the tank case 31. The fibrous absorber 34, similar to 
the first embodiment, is constituted by the fiber 
bundle of which status has the direction of almost 
arranged fibers of blended PP and PE fibers. The 
surface of fibers constituting the fibrous absorber 34 
has been hydrophilically treated. 
[0126] 

Difference between the first embodiment and the 
present embodiment is as follows. In the present 
embodiment, in order to realize that hydrophilic 
property of the fibrous absorber 34 becomes strong in 
the position around the supply opening 32 and become 
weak in the position far from there, the 
hydrophilically treated part prepared by the 
hydrophilic treatment for the fibrous absorber 34 is 
located at least around the supply opening 32. The 
hydrophilic treatment need not to apply to the entire 
fibrous absorber 34 and the hydrophilic treatment may 
not be applied to the position far from the supply 
opening 32. In Figs. 11 and 12, approximate boundary 
between the first region and the second region and 
boundary between the second region and the region not 
hydrophilically treated are indicated with solid lines. 
However, these are diagrammatically shown and have not 
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clear boundaries like these. 
[0127] 

As a rule, around the supply opening 32, in order 
to prevent exhaust of ink for a recording head (not 
illustrated), the constitution is adapted to hold ink 
always. For this purpose, conventionally, the 
following constitution was employed: the pressure 
contacting body of which the capillary force has been 
increased is installed in the supply opening 32 and the 
negative pressure creating member is compressed around 
the supply opening 32 to increase the capillary force. 
However, the constitution to increase the capillary 
force by such manner causes increase in the ink flow 
resistance and thus, may cause a disturbance for high 
speed recording in the future requiring a large flow 
ink supply. Then, as the present embodiment, by 
increasing the hydrophilic property around the supply 
opening 32 than other parts, the ink flow resistance 
around the supply opening 32 is not increased, but ink 
is actively held. 
[0128] 

On the other hand, preventing ink leak from the 
recording head, in order to realize a good supply of 
ink from the ink tank 30 to the recording head, the 
internal pressure of the ink tank 30 requires to keep a 
suitable negative pressure. Here, with reference to 
Fig. 13, a relation of the internal pressure of the ink 
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tank 30 with the leading amount of ink from the supply- 
opening 32 will be discussed below. The negative 
pressure mentioned herewith means a total negative 
pressure summed from the static negative pressure and 
the dynamic negative pressure. 
[0129] 

Fig. 13 is the graph showing a relation between 
the internal pressure of the ink tank with an ink 
leading amount for the ink tank, in which the fibrous 
absorber hydrophilically treated to make the 
hydrophilic property highest around the supply opening 
and also to decrease gradually the hydrophilic property 
according to the distance from the supply opening, is 
housed and the ink tank, in which the fibrous absorber 
is not hydrophilically treated, is housed. 
[0130] 

As shown in Fig. 13, that not hydrophilically 
treated, as shown with the broken line, the internal 
pressure of the ink tank reduces in approximately 
linearly according to leading of ink. However, that 
hydrophilically treated, as shown with the solid line, 
in comparison with that untreated, the rate of change, 
namely, the rate of reduction, of the internal pressure 
decreases according to increase in the ink leading 
volume. This is because that hydrophilically treated 
allows easy movement of ink according to the distance 
of an ink level in the ink tank from the supply opening 
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in accordance with leading of ink to cause decrease in 
the dynamic negative pressure in comparison with that 
untreated . 
[0131] 

On the basis of the above description, by carrying 
out the hydrophilic treatment for the fibrous absorber 
to increase in the hydrophilic property in the position 
around the supply opening and decrease according to the 
distance from the supply opening, change of the 
negative pressure in the ink tank according to leading 
of ink from the supply opening can be suppressed. This 
has the following advantages. As shown in Fig. 13, a 
limit negative pressure under which ink is not supplied 
from the ink tank to the recording head is assumed as 
p L , the ink leading volume to reach the limit negative 
pressure p L is VI in untreated case and V2 in treated 
case. Therefore, that hydrophilically treated can use 
ink contained in the ink tank for a volume of the 
difference expressed by V2 - VI = AV. In other words, 
by the hydrophilic treatment conducted in the present 
embodiment, efficiency of use of ink in the ink tank is 
improved and furthermore, a running cost can be 
reduced. In addition, an arbitrary ink leading volume 
is assumed as Vx, the volume of the negative pressure 
changed from the initial value of the negative pressure 
to the value, when ink of Vx is led, is AP X for the 
untreated case and P 2 for the treated case. As 
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described herewith, the volume of the negative pressure 
changed by leading ink from beginning of ink use to 
exhaust of ink can be suppressed and hence, stable 
printing not depending on the ink leading volume can be 
realized. 
[0132] 

In the present embodiment, the hydrophilic 
property is highest around the supply opening 32. 
Therefore, in injecting ink in manufacture of the ink 
tank 30, injection of ink from the supply opening 32 
allows active absorption of ink to the fibrous absorber 
34 and hence, no reduction of inside of the ink tank 30 
allows stable ink injection. 
[0133] 

Next, steps of the hydrophilic treatment of the 
fibrous absorber 34 in the present embodiment will be 
explained wither reference to Fig. 14. 
[0134] 

First, as shown in (a) of Fig. 14, the ink tank 
30, in which the untreated fibrous absorber 34a is 
housed in the tank case 31, is prepared. 
[0135] 

Next, as shown in (b) of Fig. 14, the syringe 36 
holding the hydrophilic treatment liquid 35 described 
in the first embodiment is inserted from the atmosphere 
communication orifice 33 of the ink tank 31 and, by the 
syringe 36, the hydrophilic treatment liquid 25 is 
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injected in the untreated fibrous absorber 22a. By 
this operation, the hydrophilic treatment liquid 35 
extends radially to inside of the fibrous absorber 22a. 
[0136] 

Simultaneously to injection of the hydrophilic 
treatment liquid 35 or in the point in which the 
hydrophilic treatment liquid 35 has extended in a 
certain area, as shown in (c) of Fig. 14, the 
hydrophilic treatment liquid 35 is forcedly drawn from 
the supply opening 32 of the tank case 31. By this 
operation, the hydrophilic treatment liquid 35 is drawn 
in the supply opening 32 side to make content of the 
hydrophilic treatment liquid 35 in the fibrous absorber 
34 highest in the region between the tip of the syringe 
36 and the supply opening 32 and also make it small in 
accordance with the distance from the region. 
[0137] 

Finally, similar to the first embodiment, through 
the drying step after application of hydrophilic 
treatment liquid, the ink tank 30 shown in Fig. 11 and 
12 is obtained for the fibrous absorber 34 in which 
hydrophilic treatment liquid 35 is impregnated. 
[0138] 

( Third embodiment ) 

Fig. 15 is the diagrammatic sectional figure 
showing the ink jet head cartridge, which is the liquid 
containing container, according to a third embodiment 
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of the present: invention. 
[0139] 

The ink jet head cartridge according to the 
present embodiment, as shown in Fig. 15, comprises the 
ink jet head unit 160, the holder 150, the negative 
pressure regulating chamber unit 100, the ink tank unit 
200, and the like. The negative pressure regulating 
chamber unit 100 is fixed to inside of the holder 150 
and to the bottom of the negative pressure regulating 
chamber unit 100, the ink jet head unit 160 is fixed 
through the holder. The negative pressure regulating 
chamber unit 100 comprises the negative pressure 
regulating chamber container 110 of which top has an 
opening part, the negative pressure regulating chamber 
lid 120 attached to the top face of the negative 
pressure regulating chamber container 110, two 
absorbers 130 and 140, installed in the negative 
pressure regulating chamber container 110, for 
impregnation to hold ink. The absorbers 130 and 140 
is, in the status of use of the ink jet head cartridge, 
stacked to make top and bottom two layers for 
contacting closely each other resulting in filling in 
the negative pressure regulating chamber container 110. 
A capillary force created by the absorber 140 located 
in the lower step is higher than the capillary force 
created by the absorber 130 located in the higher step 
and thus, the absorber 140 located in the lower step 
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shows a higher ink holding performance. Toward the ink 
jet; head unit 160, ink in the negative pressure 
regulating chamber unit 100 is supplied through an ink 
supply tube 165. 
[0140] 

The absorber 130 communicates with the atmosphere 
communication orifice 115 and the absorber 140 contacts 
closely with the absorber 130 on the top face thereof 
and also contacts closely with a filter 161 on the 
bottom face thereof. An boundary 113c between the 
absorbers 130 and 140 is located upward than the top 
end of a joint pipe 180 as the communicating part in 
the attitude in use. 
[0141] 

The absorbers 130 and 140 comprise those made by 
entangling polyolefin resin (for example, the biaxial 
fiber in which PE is formed on the superficial layer of 
PP). The absorber 130 being the top one of each 
absorber 130 and 140 is hydrophilically treated to 
locate as a layer crossing to the gravity direction in 
the attitude in use. In Fig. 15, the region, of the 
absorber 130, hydrophilically treated is evenly 
indicated by shadowing. In the present embodiment, 
hydrophilic treatment is carried out to make the 
density of the part hydrophilically treated for fibers 
in the region gradually small from the bottom part to 
the top part . 
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[0142] 

By locating the boundary 113c between the 
absorbers 130 and 140 in the top part, preferably 
around the joint pipe 180 similar to the present 
embodiment, of the joint pipe 180 in the attitude in 
use, in gas-liquid exchange action mentioned later, the 
interface between ink and gas in the absorbers 130 and 
140 in gas-liquid exchange action can be assigned to 
the boundary 113c. As the result, the static negative 
pressure in the head part can be stabilized in ink 
supplying action. In addition, by making strength of 
the capillary force of the absorber 140 relatively 
higher than the capillary force of the absorber 130, in 
the case where ink exists in both the absorbers 130 and 
140, after ink in the upper absorber 130 is consumed, 
ink in the bottom absorber 140 can be consumed. 
Further, in the case where gas-liquid interface changes 
according to the environmental change, after first the 
absorber 140 and area around the boundary 113c between 
the absorbers 130 and 140 are filled, ink goes to the 
absorber 130. 
[0143] 

The ink tank unit 200 is adapted to have 
constitution removable from the holder 150. The joint 
pipe 180 which is the connecting part installed on the 
surface of the ink tank unit 200 side of the negative 
pressure regulating chamber container 110 is connected 
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to the joint orifice 230 of the ink tank unit 200 by 
inserting in the inside thereof. Through the 
connecting part of the joint pipe 180 and the joint 
orifice 230, the negative pressure regulating chamber 
unit 100 and the ink tank unit 200 are constituted to 
supply ink contained in the ink tank unit 200 to inside 
of the negative pressure regulating chamber unit 100. 
In the part in the position upper than the joint pipe 
180 in the face of the ink tank unit 200 side of the 
negative pressure regulating chamber unit 100, the ID 
member 170, projected from the face thereof, for 
prevention of wrong installation of the ink tank unit 
200 is installed integrally. 
[0144] 

On the negative pressure regulating chamber lid 
120, the atmosphere communication orifice 115 to 
communicate inside the negative pressure regulating 
chamber container 110 with external atmosphere, in 
other words, the absorber 130 housed in the negative 
pressure regulating chamber container 110 with external 
atmosphere, is formed and the space, which is formed by 
a rib projected from the face of the absorber 130 of 
the negative pressure regulating chamber lid 120, and a 
buffer space 116 composed of the area without ink 
(liquid) in the absorber, are prepared around the 
atmosphere communication orifice 115 in the negative 
pressure regulating chamber container 110. 
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[0145] 

In the joint orifice 230, the valve mechanism is 
installed. The valve mechanism comprises the first 
valve frame 260a, the second valve body 260b, the valve 
body 261, the valve lid 262, and the energizing member 
263. The valve body 261 is supported in the second 
valve frame 260b slidably and energized toward the 
first valve frame 260a side by the energizing member 
263. In the status in which the joint pipe 180 is not 
inserted in the joint orifice 230, an edge part of the 
part of the first valve frame 260a side of the valve 
body 261 is pressed to the first valve frame 260a by an 
energizing force of the energizing member 263 and 
hence, air tightness inside the ink tank unit 200 is 
maintained . 
[0146] 

The joint pipe 180 is inserted in the inside part 
of the joint orifice 230 and the valve body 261 is 
pressed by the joint pipe 180 to move it from the first 
valve frame 260a and thus, through the opening formed 
on the side face of the second valve frame 260b, inside 
of the joint pipe 180 communicates with inside part of 
the ink tank unit 200. According to this, air 
tightness of the ink tank unit 200 is released to 
supply ink in the ink tank unit 200 to inside of the 
negative pressure regulating chamber unit 100 through 
the joint orifice 230 and the joint pipe 180. In other 



95 



words, by opening of the valve in the joint orifice 
230, inside of the ink containing part of the ink tank 
unit 200 in the closed status becomes a communicating 
status though only the above described opening. 
[0147] 

The ink tank unit 200 comprises the ink containing 
container 201 and the ID member 250. The ID member 250 
is for prevention of wrong installation in installation 
of the ink tank unit 200 and the negative pressure 
regulating chamber unit 100, In the ID member 250, the 
above described first valve frame 260a is formed. By 
using the first valve frame 260a, the valve mechanism 
is constituted to regulate flow of ink in the joint 
orifice 230. The valve mechanism performs opening and 
closing actions by engaging with the joint pipe 180 of 
the negative pressure regulating chamber unit 100. On 
the front face, which becomes the negative pressure 
regulating chamber unit 100 side, of the ID member 250, 
the recessed part 252 for the ID is formed to prevent 
wrong insertion of the ink tank unit 200. 
[0148] 

The ink containing container 201 is a hollow 
container having an almost polygonal pier shape and a 
negative pressure creating function. The ink 
containing container 201 is constituted from the case 
210 and an internal bag 220. The case 210 and the 
internal bag 220 are adapted to be removable, 
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respectively. The internal bag 220 has flexibility and 
the internal bag 220 is deformable according to leading 
of ink contained in inside. The internal bag 220 has 
the pinch-off part (fused part) 221 and is supported by 
the pinch-off part 221 in the status of engaging the 
internal bag 220 with the case 220. In the part, 
around the pinch-off part 221, of the case 210, the 
external atmosphere communicating orifice 222 is formed 
to allow leading atmosphere to the space between the 
internal bag 220 and the case 210 through the external 
atmosphere communicating orifice 222. 
[0149] 

The ID member 250 is connected to each of the case 
210 and the internal bag 220 of the ink containing 
container 201. The ID member 250 is connected by 
fusion of the seal face 102 of the internal bag 220, 
which corresponds to the ink leading part, for the 
internal bag 220, of the ink containing container 201, 
with a corresponding face of the part of the joint 
orifice 230 in the ID member 250. According to this, 
the supply opening part of the ink containing container 
201 is completely sealed to prevent leak of ink from 
the seal part of the ID member 250 and the ink 
containing container 201 in attaching and detaching of 
the ink tank unit 200. 
[0150] 

Concerning the case 210 and the ID member 250, 
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when an engaging part 210a formed on the top face of 
the case 210 and a click part 250a formed in the top 
part of the ID member 250 are at least engaged, the ID 
member 250 is almost fixed to the ink containing 
container 201. 
[0151] 

Next, movement of ink between the ink tank unit 
200 and the negative pressure regulating chamber unit 
100 will be explained below. 
[0152] 

When the ink tank unit 200 is connected to the 
negative pressure regulating chamber unit 100, ink in 
the ink containing container 201 moves to inside of the 
negative pressure regulating chamber unit 100 until 
pressures of inside of the negative pressure regulating 
chamber unit 100 and inside of the ink containing 
container 201 become equal (this status is named 
starting status for use). 

When ink consumption is started by the ink jet 
head unit 160, balancing in a direction in which values 
of the static negative pressure created by both inside 
of the internal bag 220 and the absorber 140 increases, 
ink held by both the internal bag 220 and the absorber 
140 is consumed. Here, if ink is held by the absorber 
130, ink in the absorber 130 is also consumed. 
[0153] 

When the joint pipe is communicated with 
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atmosphere by reduction of ink amount; in the negative 
pressure regulating chamber unit 100 caused by ink 
consumption, gas is immediately led to inside of the 
internal bag 220 and replacing to this, ink in the 
internal bag 220 moves to inside of the negative 
pressure regulating chamber unit 100. By this step, 
the absorbers 130 and 140 keep almost constant negative 
pressures against leading out of ink keeping the 
gas-liquid interface. Through such gas-liquid exchange 
status, when the total volume of ink in the internal 
bag 220 moves to inside of the negative pressure 
regulating chamber unit 100, ink remained in the 
negative pressure regulating chamber unit 100 is 
consumed . 
[0154] 

In the ink jet head cartridge, as described above, 
having the negative pressure regulating chamber unit 
100 and the ink tank unit 200, when ink and gas in the 
ink containing container 201 abruptly expand according 
to the environmental change, ink flows in the negative 
pressure regulating chamber container 110 to raise the 
level of ink in the negative pressure regulating 
chamber container 110. Here, ink flows to a place, 
having the low flow resistance and coarse density of 
fibers, of the absorbers 130 and 140. By this, the 
abrupt pressure rise in the container is eased. 
However, in order to express satisfactorily such 
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pressure easing function (also buffer function), the 
conventional liquid containing container requires 
excessively large volume of the upper part of the 
negative pressure regulating chamber container. 
However, if the hydrophilically treated area like the 
present embodiment is prepared in the absorber 130, the 
flow toward the upper part of the ink absorber 
according to the abrupt pressure rise can be captured 
in the hydrophilically treated area to disperse it in 
the direction of crossing to the gravity direction as 
shown in the arrow in Fig. 15. By this, the above 
described buffer function can be fully expressed 
without the excessively large volume of the upper part 
of the negative pressure regulating chamber container. 
In addition, particularly, by conducting hydrophilic 
treatment for the absorber 130 to make not even but to 
decrease in treatment density toward the upper part, 
ink is captured in the hydrophilically treated area 
sequentially from the bottom side and thus, in the 
status in which ink capturing is insufficient in the 
hydrophilically treated area, it does not occur that 
ink rises over the hydrophilically treated area. 
[0155] 

In the example shown in Fig. 15, the example, in 
which the hydrophilically treated area is put in the 
part of the upper absorber 130, has been presented. 
Particularly, in the present embodiment, the interface 
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130c between two absorbers 130 and 140 is located in 
the position upper than the joint pipe 180 and thus, as 
shown in Fig. 17, when for whole of the upper absorber 
130, hydrophilic treatment is carried out to make the 
hydrophilic property weak from the bottom to the upper 
directions, the effect similar to the above description 
is also yielded. 
[0156] 

In the present embodiment, the ink jet cartridge, 
in which the negative pressure regulating chamber unit 
100 and the ink tank unit 200 can be separated, has 
been shown. However, these may be a form inseparable. 
In addition, the ink containing container 201 of the 
ink tank unit 200 has the structure having the 
deformable inner bag 220, however, may the structure 
comprising the case 210 only. In the case where the 
ink containing container 201 is constituted of the case 
210, in occurrence of abrupt pressure rise in the ink 
containing container 201 caused by the environmental 
change and the like, the buffering function of the ink 
containing container 201 itself is lost, and hence, the 
constitution expressing the enough buffering function 
of the negative pressure regulating chamber unit 100 is 
more preferable. 
[0157] 

(Fourth embodiment) 

Next, with reference to Fig. 18, a liquid ejecting 
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recording apparatus, which performs recording by 
mounting the liquid containing container according to 
the present respective embodiments, will be described 
below. 

Fig.. 18 is a schematic view of a liquid ejecting 
recording apparatus according to the fourth embodiment 
of the present invention. 
[0158] 

In Fig. 18, the liquid containing container 1000 
is fixed to support by positioning means not 
illustrated on the carriage HC to the main body of the 
liquid ejecting recording apparatus IJRA and installed 
in attachably detachable form in the carriage HC. The 
recording head (not illustrated) to ejecting a 
recording drop may be previously installed in the 
carriage HC or may be previously installed in the ink 
supply opening of the liquid containing container 1000. 
The liquid containing container 1000 is similar to that 
shown in any of the first to third embodiments, at 
least a fibrous absorber which has been partially 
hydrophilicablly treated . 
[0159] 

A normal and reverse rotation of a driving motor 
5130 is transmitted to a lead screw 5040 through 
driving transmission gears 5110, 5100, and 5090. By 
rotating these gears or engaging the carriage HC with a 
screwed groove 5050 of the lead screw 5040, a 
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reciprocating movement along with a guide shaft 5030 

becomes possible. 

[0160] 

A numeral 5020 represents a cap covering a front 
face of the recording head and the cap 5020 is used for 
operating drawing to recovery of the recording head 
through the opening of the cap by drawing means not 
illustrated. The cap 5020 can cover the face of an 
ejecting orifice of respective recording head by moving 
by a driving force transmitted through gears 5080, 5090 
and the like. Around the cap 5020, a cleaning blade 
not illustrated is installed and the blade is supported 
movably in the top and bottom directions of the figure. 
The blade is not restricted to this embodiment, but a 
known cleaning blade can be naturally applied to the 
present embodiment . 
[0161] 

These capping, cleaning, and drawing recovery are 
constituted to allow a desired treatment in those 
corresponding position by the action of the lead screw 
5040 when the carriage HC moves to home position 
thereof. However, if the desired action is adapted to 
do in a known timing, any of them can be applied to the 
present embodiment . 
[0162] 

(Fifth embodiment) 

In Fig. 19, (e) is the longitudinal sectional view 
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of the ink tank, which is the fifth embodiment of the 

present invention . 

[0163] 

The ink tank 10 of the present embodiment 
comprises the tank case 11 having the supply opening 12 
to supply ink (including liquid such as waterproof 
reinforced liquid to apply waterproof treatment to a 
recording medium before ink ejection) to the recording 
head to record by ejecting ink from the ejecting 
orifice and the fibrous absorber 14 housed in the tank 
case 11 to hold ink under the negative pressure 
condition. The tank case 11 is equipped with the 
atmosphere communication orifice 13 to communicate the 
fibrous absorber 14 housed in inside part and with 
external atmosphere . 
[0164] 

The fibrous absorber 14 is totally hydrophilically 
treated. In the present embodiment, hydrophilic 
treatment is performed to whole of the fibrous absorber 
14. Hydrophilic treatment is carried out to realize 
that an adsorbing performance of the hydrophilic 
treatment agent becomes strongest around the supply 
opening 12 and becomes weak according to the distance 
from the supply opening 12. 
[0165] 

A method for yielding the region relatively 
superior in relative continuity of hydrophilic effect 
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of the hydrophilically treated part in the above 
described fibrous absorber 14 and the region relatively 
inferior in continuity will be described with reference 
to Fig. 19. 
[0166] 

As shown in (a) of Fig. 19, the untreated fibrous 
absorber 14 is soaked in the hydrophilic treatment 
agent 15, as shown in (b) of Fig. 19, to attach the 
hydrophilic treatment agent 15 to the part necessary of 
an initial hydrophilic property. Subsequently, the 
operation transferred to the drying step for the 
hydrophilic treatment agent 15. Here, as shown in (c) 
of Fig. 19, for the place unnecessary of continuity of 
hydrophilic effect is subjected to the drying step 
lacking heating process . 
[0167] 

Then, the place heated normally, even after 
hydrophilic treatment, a treatment film, of which 
effect is sustained, is formed on the surface of 
fibers. In contrast, on the place subjected to the 
drying step lacking heating, cleavage and condensation 
of the polymer contained in the hydrophilic treatment 
agent do not take place and hence, the hydrophilic 
treatment agent leaves as a lump on the surface of 
fibers and has not bound to the surface of fibers. The 
part, in which the hydrophilic treatment agent makes a 
lump, contributes to wettability for initial ink, 
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however, is easy to fall down in comparison with the 
place subjected to heating process. Therefore, in 
accordance with a time sequence, the hydrophilic 
treatment effect is sustained around the supply opening 
12 to become the region relatively strong in 
hydrophilic property. However, the part distant from 
the supply opening 12 has no sustainability of the 
hydrophilic treatment effect and thus, becomes the 
region with relatively weak hydrophilic property. 
[0168] 

The fibrous absorber 14 is, as shown in (d) of 
Fig. 19, inserted in the tank case 11 to make the ink 
tank 21. In injecting ink in the ink tank 10, the 
region, of which initial hydrophilic effect has been 
increased, has been extended to a peripheral region of 
the atmosphere communication orifice 13 and therefore, 
injecting ink from other atmosphere communication 
orifice 13 become easy. And, as shown in (e) of Fig. 
19, after ink is injected, the part, hydrophilically 
treated, around the atmosphere communication orifice 13 
falls down to reduce the hydrophilic treatment effect 
and hence, the fibrous absorber 14, of which 
hydrophilic treatment effect increases toward the 
supply opening 12, is completed. Consequently, by 
adopting the constitution according to the present 
embodiment, as mentioned in the second embodiment with 
reference to Fig. 11 and the like, in addition to an 
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advantage caused by increase in the hydrophilic 
treatment effect according to the distance toward the 
supply opening, initial ink injection can be made easy. 
[0169] 

As described above by way of some embodiments, the 
present invention relates to the fiber absorber for ink 
jet to hold ink by the negative pressure provides 
hydrophilic treatment to the surface of the fiber 
comprising the fiber absorber. According to surface 
reform, applicable to the present invention, for the 
above described element, an object of surface reform is 
not restricted to the fiber. Various elements and uses 
can be enumerated according to characteristics and 
kinds of the functional group, which the polymer has. 
The following is explanation of some examples thereof. 
[0170] 

( 1 ) The case where the functional group is the 
hydrophilic group 

The element is that, such as the ink absorber used 
for the ink jet system, requiring absorbency (when the 
olefin fibers are contained, the above described 
embodiment is applicable). Hydrophilic! ty capable of 
absorbing a liquid (aqueous ink explained in the above 
described embodiments ) instantaneously can be imparted 
by surface reform of the present invention. It is also 
effective in case of need of liquid holdability. 
[0171] 
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( 2 ) The case where the functional group is 
lipophilic group 

According to surface reform applied to the present 
invention, a function can be effectively imparted to 
the element necessary of lipophilicity . 
[0172] 

(3) Other application of surface reform is all 
those which is capable of achievement using mechanisms 
of the above described principle and based on the 
present principle . 

[0173] 

When a wettability-improving agent (for example, 
isopropyl alcohol: IPA) that can improve wettability to 
a surface of an element and wettability to be a medium 
for polymer; a medium allowing cleavage of polymer to 
occur; and a polymer that contains any of the above 
described functional groups and a group ( or groups ) 
having an interface energy differing from the interface 
energy of the functional group and almost equal to a 
partial surface energy of the surface of the element 
are used as a treatment agent, surface reform by 
condensation after cleavage expresses especially 
excellent effect to impart surely evenness and a 
characteristic which are not yielded by a conventional 
treatment agent . 
[0174] 

There is the case where a neutralizer (calcium 
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stearate and hydrotalcite ) used for molding or forming 
■the fiber and other additives are contained in the 
fiber. By applying the present invention, degree of 
both of dissolution in ink and deposition by ink can be 
reduced. In the case where the polymer film according 
to the present invention is formed, these problems can 
be solved. Therefore, according to the present 
invention, a range of use of additives such as the 
neutralizer can be expanded and a change of 
characteristic of ink itself can be prevented and 
further, the change of characteristic of ink jet head 
itself can be prevented. 
[0175] 

[ Embodiments ] 

In the following, detailed description will be 
made on specific examples of the hydrophilic treatment 
for a fibrous absorber and evolutions thereof. Note 
that the following specific examples are to evaluate 
the hydrophilicity of a part which has been 
hydrophilically treated, in which the density of the 
hydrophilically treated part is 100%, that is, the 
entire surface of the fiber is to be hydrophilically 
treated. 
[0176] 
( Example 1 ) 

This example shows a case in which a 
polypropylene-polyethylene fibrous absorber (PP-PE 
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fibrous absorber) having the structure shown in Figs. 2 
and 3 is subjected to the hydrophilic treatment. 
[0177] 

In this example, the shape of the objective 
element is the fibrous structural body and has a higher 
liquid holding performance that the element having a 
plane surface and thus, the treating liquid solution is 
made with the following composition. 
[0178] 

[Table 1] (Composition of the treating liquid solution 
for the fiber) 
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Table 1 



Constituent 


Composition (wt%) 


( polyoxyalkylene ) - 
poly ( dimethylsiloxane ) 


0.40 


Sulfuric acid 


0.05 


Isopropyl alcohol 


99.55 



(1) Hydrophilic treatment method for PP-PE fibrous 
absorber 

Polypropylene-polyethylene fibrous absorber with 
the structure shown in (a) of Fig. 30 was soaked in the 
hydrophilic treatment liquid of the above described 
composition ((b) of Fig. 30). Here, the treatment 
liquid is held in the space in the fibrous absorber. 
Subsequently, the fibrous absorber is squeezed ((c) of 
Fig. 30) to remove excess treatment solution held in 
the space of the fiber 83. The fiber absorber 83 
removed from a fixing jig such as a wire net recovers 
the original shape ((a) of Fig. 31) to make the surface 
of the fiber apply with a liquid layer. The fiber, of 
which surface has been wetted with the liquid, was 
dried for 1 hour in a 60 °C oven ((b) of Fig. 31). 
[0179] 

(Comparative example 1 and reference example 1) 

In addition, as a comparative example 1, the same 
operation as the method described in the example 1 was 
carried out also for liquid, which was prepared in the 
above described fibrous body hydrophilic treatment 



liquid, containing only sulfuric acid and isopropyl 
alcohol. In other words, the liquid prepared by 
removing ( polyoxyalkylene ) -poly ( dimethylsiloxane ) from 
the treatment liquid shown in the example 1 . As a 
reference example 1, the PP-PE fibrous absorber 
untreated was used. 
[0180] 

In contrast to a weight 0.5 g of the PP-PE fibrous 
absorber used in the above described example 1/ the 
hydrophilic treatment liquid to be applied to the hole 
of the fibrous absorber by the above described 
application method is 0.3 to 0.5 g. Also in the 
comparative example 1, a quantity of liquid applied is 
the same as the example 1 . 
[0181] 

The followings are evaluation and the results 
thereof about the condition of the surface treated in 
various fibrous absorbers obtained by the above 
described operation . 
[0182] 

( 1 ) Hydrophilicity evaluation method for the PP-PE 
fibrous absorber 

A) Evaluation by dropping pure water using a 
dropping pipette 

For the PP-PE fibrous absorber subjected to the 
treatment of the example 1, the PP-PE fibrous absorber 
of the comparative example 1, and the untreated PP-PE 
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fibrous absorber of the reference example, in dropping 
pure water from a top part using the dropping pipette, 
respectively, impregnating performance of pure water 
was observed. 
[0183] 

B) Evaluation of pure water impregnation 
A container with a size, in which the PP-PE 
fibrous absorber can be completely put, was filled with 
pure water. In this container, the PP-PE fibrous 
absorber treated by the example 1, the PP-PE fibrous 
absorber of the comparative example 1, and the 
untreated PP-PE fibrous absorber of the reference 
example were mildly put observing impregnating status 
of pure water into respective PP-PE fibrous absorbers. 
[0184] 

(2) The result of hydrophilicity evaluation for 
the PP-PE fibrous absorber 

A) The result of the evaluation by dropping pure 
water using a dropping pipette 

In the PP-PE fibrous absorber treated by the 
example 1 to which the principle was applied, in 
dropping pure water from a top part using the dropping 
pipette, pure water impregnated instantaneously into 
the inside of the fibrous absorber. 
[0185] 

On the other hand, in the PP-PE fibrous absorber 
of the comparative example 1, and the untreated PP-PE 
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fibrous absorber of the reference example 1, though 
pure water was dropped from a top part using the 
dropping pipette, pure water did never impregnate into 
the fibrous absorber and formed a drop with a spherical 
shape put on the surface of the PP-PE fibrous absorber. 
[0186] 

B ) The result of the evaluation of pure water 
impregnation 

When the PP-PE fibrous absorber treated by the 
example 1 was mildly put in the container filled with 
pure water, the PP-PE fibrous absorber gradually fell 
in water* From these experiments, it is at least 
concluded that the surface of the PP-PE fibrous 
absorber treated has hydrophilicity . 
[0187] 

On the other hand, the PP-PE fibrous absorber of 
the comparative example 1 and the untreated PP-PE 
fibrous absorber of the reference example 1 were mildly 
put in the container filled with pure water, the PP-PE 
fibrous absorber of the comparative example 1 and the 
untreated PP-PE fibrous absorber showed a completely 
floating situation on pure water. Subsequently, no 
observation of absorbing water was made but evidently 
showed water repellency. 
[0188] 

From the above described results, it is concluded 
that also for the PP-PE fibrous absorber, by applying 
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the treatment; liquid consisting of polyalkylsiloxane 
having a polyoxyalkylene oxide chain , acid, and alcohol 
followed by drying, a polyalkylsiloxane cover is formed 
as shown in (c) of Fig. 31 to allow effective surface 
hydrophilic treatment. As the result, it has been 
known that the PP-PE fibrous absorber subjected to the 
above described treatment can satisfactorily have the 
function of the ink absorber also for aqueous ink. 
[0189] 

The above described result, in other words, in 
surface reform of the present invention, for the 
purpose to obtain proof of formation of a polymer cover 
by attaching of polyalkylsiloxane having the 
polyoxyalkylene oxide chain on the surface of the PP-PE 
fiber, the observation by SEM photography of the 
surface of the fiber was carried out. 
[0190] 

Fig. 32, Fig. 33, and Fig. 34 show enlarged SEM 
photographs of the surface of the untreated PP-PE fiber 
of the reference example 1 (the untreated PP-PE fibrous 
absorber). Fig. 35 shows the enlarged SEM photograph 
of the surface of an acid-treated PP-PE fiber of the 
comparative example 1 (the PP-PE fibrous absorber 
treated with acid and alcohol only). 
[0191] 

Fig. 36, Fig. 37, and Fig. 38 show enlarged SEM 
photographs of the surface of the treated PP-PE fiber 
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of example 1 (the PP-PE fibrous absorber 

hydrophilically treated). 

[0192] 

First, in all these enlarged SEN! photographs of 
the surface of the PP-PE fiber, an evident structural 
change, which is caused by attaching of an organic 
matter, is not found on the surface of the fiber. In 
fact, the detailed comparison of 2000 times enlarged 
photographs of the untreated PP-PE fiber of Fig. 34 
with those of the PP-PE fiber hydrophilically treated 
of Fig. 38 shows no difference between SEM observations 
of the surfaces of the untreated PP-PE fiber and the 
PP-PE fiber hydrophilically treated. Therefore, in the 
PP-PE fiber hydrophilically treated, ( polyoxyalkylene ) - 
poly ( dimehtylsiloxane ) attaches to the surface of the 
fiber in evenly thin film form (seemingly monomolecular 
film) and hence, morphologically, does not allow 
discrimination from the original surface of the fiber. 
Therefore, It is concluded that no difference is found 
from the SEM observation. 
[0193] 

On the other hand, according to viewing the SEM 
photograph of the PP-PE fiber, of Fig. 34, treated with 
acid and alcohol only, break of the point of 
intersection (fusion point) of fibers frequently occurs 
and many node-like structure is found in fibers. This 
change indicates the result of induction and 



116 



enhancement of deterioration of PE-PP molecules of the 
surface of the fiber, particularly the PE of a 
superficial layer, caused by the acid of the high 
concentration caused by evaporation of solvent in the 
heating and drying steps and heat of the drying step 
itself. 
[0194] 

On the other hand, though the hydrophilic 
treatment solution also contains the acid of the same 
concentration and same heating and drying are carried 
out, break of fiber connecting part and the node in the 
fiber, which are observed in the acid- treated PP-PE 
fiber treated with acid and alcohol only, are not 
found. This fact indicates that in hydrophilic 
treatment of the example 1 , deterioration of PE 
molecules of the surface of the fiber was inhibited. 
This phenomenon can be explained as that an action of 
the acid caused break of PE molecules of the surface of 
the fiber and some substance and structure captured a 
radical when the radical produced in a molecule to 
inhibit chained break of PE by the radical. A possible 
secondary phenomenon and effect are to inhibit break of 
PE/PP caused by a radical chain through involvement of 
( polyoxyalkylene ) -poly ( dimehtylsiloxane ) attaching to 
the surface in capturing the radical and formation of a 
chemical bond to the surface of PE by capturing the 
radical produced. 
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[0195] 

In compilation of these descriptions, in the 
example 1, it is concluded that reform of the surface 
of the fiber is achieved by attaching of 

( polyoxyalkylene ) -poly ( dimehtylsiloxane ) to the surface 
of the fiber in evenly thin film form. In the process, 
cleaning effect of the surface of the fiber is expected 
by the acid and the solvent contained in the solution 
used for hydrophilic treatment and also the action to 
enhance physical adsorption of the polyalkylene oxide 
chain is supposed. In addition to this, not lower 
possibility of the chemical bond of the broken part of 
the PE molecule to the polyalkylene oxide chain, 
according to break of the PE molecule by the highly 
concentrated acid and heat, is presumed. 
[0196] 

In some cases, the biaxial fiber, as shown in Fig. 
2, has a core part (core member) 14b which is eccentric 
to a sheath member 14a and exposed partially to the 
outer wall face, and includes both the surface made 
from the superficial layer (the sheath member) and the 
surface made from the core part. Also in such case, 
surface reform treatment according to the above 
described present invention allows imparting 
hydrophilicity to both the surfaces of the exposed part 
of the core part and the superficial layer. In 
addition, in the case where a surfactant having 
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hydrophilic performance is simply applied and dried, 
partial initial hydrophilic property can be yielded. 
However, when mildly washing is done using pure water, 
the surfactant immediately dissolves in water to 
dissolve out finally resulting in loss of 
hydrophilicity . 
[0197] 

"Examples 2 and 3" 

In the example 1, the hydrophilic treatment was 
conducted on the PE-PP fiber. Next, an example of 
application of the principle of surface hydrophilicity 
treatment as above described to the PP fibrous body 
will be described below. Specifically, as the PP 
fibrous body, a fiber block, having a 2 denier fiber 
diameter, formed in a cubic shape of 2 cm x 2 cm x 3 
cm. 

[0198] 

First, the hydrophilic treatment solution of the 
following two compositions were prepared. 
[0199] 

[Table 2] 



Composition of hydrophilic treatment solution 



Component 


Composition ( wt% ) 


( Folyoxyalkylene ) - 
poly ( dimehtylsiloxane ) 


0.1 


Sulfuric acid 


0.0125 


Isopropyl alcohol 


99.8875 



[0200] 



119 



[Table 3] 



Composition of hydrophilic treatment solution 



Component 


Composition ( wt% ) 


( Polyoxyalkylene ) - 
poly ( dimehtylsiloxane ) 


0.1 


Sulfuric acid 


0.0125 


Isopropyl alcohol 


40.0 


Pure water 


59.8875 
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The second composition (the example 3) is made to 
the above described composition by adding predetermined 
quantities of isopropyl alcohol and pure water in this 
order to a treatment solution containing 
( polyoxyalkylene ) -poly ( dimehtyl-siloxane ) in 4 . 0 wt%, 
sulporic acid in 0*5 wt% and isopropyl alcohol in the 
remaining portion. Also here, sulfuric acid and 
( polyoxyalkylene ) -poly ( dimehtylsiloxane ) contained are 
those four times diluted. 
[0201] 

Following the step of hydrophilic treatment method 
of the PP-PE fibrous absorber described in the example 
2, the PP fibrous body (the example 2) treated with the 
solution of the first composition, in which isopropyl 
alcohol is used as the main solvent, water, and the PP 
fibrous body (the example 3) treated with the solution 
of the second composition to be used as a mixing 
solvent of isopropyl alcohol . 

( Reference example 2 ) 

The PP fibrous body untreated was assigned to the 
reference example 2 . 
[0202] 

Similar to the example 2, the surface of the PP 
fibrous body, of the reference example 2, untreated, 
having water repellency was reformed to the surface 
showing hydrophilicity as well as the PP fibrous body 
of the example 2 and the PP fibrous body of the example 
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3. For the purpose to evaluate a degree of 
hydrophilicity, aqueous ink (y = 46 dyn/ cm) of 7 g was 
put in a Petri dish and on the surface of ink liquid, 
the PP fibrous body of the example 2, the PP fibrous 
body of the example 3, and the untreated PP fibrous 
body of the reference example 2 were put mildly. 
[0203] 

The untreated PP fibrous body of the reference 
example 2 showed the status of floating on aqueous ink. 
In the PP fibrous body of the example 2 and the PP 
fibrous body of the example 3, ink was absorbed up from 
a bottom face of the fibrous body. However, if the PP 
fibrous body of the example 2 is compared with the PP 
fibrous body of the example 3, the evident difference 
was found in the quantity of aqueous ink absorbed up 
and the PP fibrous body of the example 3 absorbed up 
the whole volume of ink in the Petri dish. However, in 
the PP fibrous body of the example 2, about a half 
volume of ink left in the Petri dish. 
[0204] 

Between the PP fibrous body of the example 2 and 
the PP fibrous body of the example 3, the total 
quantity of ( polyoxyalkylene ) -poly ( dimehtylsiloxane ) 
which is the polymer covering those surfaces, there is 
not a substantial prominent difference. This may be 
the result of difference between the degree of 
orientation of the polymers themselves of the cover. 
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[0205] 

For example, in the PP fibrous body of the example 
2, the polymer covering the surface is almost oriented, 
but partially attaches in the situation in which the 
orientation contains an irregularity. On the other 
hand, in the PP fibrous body of the example 3, the 
above described irregular orientation has been 
di s t i nc t ly reduced . 
[0206] 

In the hydrophilic treatment using 
( polyoxyalkylene ) -poly ( dimehtylsiloxane ) , it is 
understood that water is added to the solvent as well 
as isopropyl alcohol allows accomplishing cover with a 
dense and regularly arranged orientation. The 
treatment liquid itself needs to wet the surface 
thereof evenly and thus, isopropyl alcohol should be 
contained at least about 20%. Even if the content of 
isopropyl alcohol smaller than the content of 40% 
isopropyl alcohol of the above described example 3, 
covering is possible. In other words, in the steps to 
evaporate and dry the solvent, isopropyl alcohol is 
lost by faster volatilization and during 
volatilization, the content of isopropyl alcohol 
further decreases. In consideration of this, even if 
the content of isopropyl alcohol smaller than the 
content of 40% isopropyl alcohol, covering is possible. 
Besides, in view of industrial safety, the content of 
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isopropyl alcohol is preferably less than 40%. 
[0207] 

Furthermore, it is natural that the above 
described concept of the art in the above described 
reform method and reformed surface according to the 
present invention is applicable to all porous bodies 
other than fibers as the negative pressure creating 
member . 
[0208] 

The negative pressure creating member adapted to 
hydrophilicity evenly by the method disclosed in the 
section for the surface reform of an element in the 
above examples, concerning reabsorption of ink after 
removal of ink (liquid) impregnated in the negative 
pressure creating member as described in the Section of 
Problem to be Solved by the Invention, yields the 
effect, by which the quantity of ink held by the 
negative pressure creating member after reabsorption is 
almost equal, in other words the initial negative 
pressure can be recovered regardless of removed amount 
of and repetition frequencies of ink . 
[0209] 

On the other hand, in the embodiment in which an 
liquid containing chamber is detachably installed in 
the negative pressure creating member-containing 
chamber, concerning a holding amount of liquid in the 
negative pressure creating member-containing chamber in 
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replacing the liquid containing chamber, there are 
various cases such as the case where liquid is held up 
to a position around a joint pipe being a joint part to 
ink leading orifice, the case where liquid is consumed 
up to the position around an ink supply opening, or the 
case where there is no ink to consume (supply). 
According to application of the above described 
invention, by hydrophilic treatment of the negative 
pressure creating member in the negative pressure 
creating member-containing chamber by any one of 
methods disclosed for the surface reform in the above 
described examples, after replacing the liquid 
containing chamber, the negative pressure in the ink 
supply opening of the negative pressure creating 
member-containing chamber can be always recovered to 
the initial level (the negative pressure and quantity) 
regardless of frequencies of replacement and a remained 
quantity of liquid in the negative pressure creating 
member-containing chamber before replacement. Here, in 
consideration of partial hydrophilic treatment 
according to the present invention, in a treating part, 
there is the remained quantity of liquid in the 
negative pressure creating member before replacement in 
the position around the treating part (for example, the 
case where liquid around the joint pipe has been only 
consumed), whole the negative pressure creating member 
should be not treated hydrophilically by the above 
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described method, but the above described hydrophilic 
treatment may be adapted to do from the part where 
liquid is consumed to the part where liquid is added 
to. 

[0210] 

[Effect of the Invention] 

As explained above, according to the fibrous 
absorber of the present invention, by giving 
distribution to the strength of lyophilic nature and by 
applying lyophilic treatment, in accordance with 
behavior of liquid necessary in the liquid container, 
liquid can be held in the optimal condition and can be 
supplied to the liquid ejecting head. 
[0211] 

According to the liquid container of the present 
invention, by housing the fibrous absorber for liquid 
ejection of the above described present invention, 
according to behavior of liquid necessary in the liquid 
container, if the first liquid affinity treated region 
of the fibrous absorber for liquid ejection is arranged 
in a predetermined position in the liquid container, 
liquid can be held in the optimal condition and can be 
supplied to the liquid ejecting head. 
[0212] 

More specifically, when lyophilic is applied to 
the fibrous absorber to make lyophilic nature higher as 
distance as far from the supply opening, even liquid 
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located in the position far from the supply opening can 
flow easily toward the supply opening and thus, 
efficiency of liquid use can be improved. In addition, 
when lyophilic is applied to the fibrous absorber 
around the supply opening to make lyophilic nature 
lower as distance as far from the supply opening, 
preventing increase in the flow resistance of liquid 
around the supply opening, continuity of liquid low 
toward the liquid ejecting head can be kept. In 
addition, the liquid container of the structure in 
which the negative pressure creating member-housing 
chamber housed the fibrous absorber communicates with 
the liquid containing chamber contained liquid through 
the communicating part, in the position upper than the 
communicating part of the fibrous absorber, has the 
liquid affinity treated part which exists as there 
layer crossing to the gravity direction and subjected 
to hydrophilic treatment to make lyophilic nature weak 
from the bottom to top directions and thus, the buffer 
function, when liquid in the liquid containing chamber 
flows in the negative pressure creating member-housing 
chamber according to the environmental change, can be 
realized using the volume of the small negative 
pressure creating member-housing chamber. Furthermore, 
in the liquid container according to the above 
described present invention, by injecting liquid from 
the region in which lyophilic nature is higher, liquid 
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can be conveniently injected in the liquid container 
unnecessary of reduction of pressure in the liquid 
container. 
[0213] 

Furthermore, according to the manufacturing 
method, of the present invention, for the fibrous 
absorber for liquid ejection, the fibrous absorber, of 
which lyophilic nature has distribution, for liquid 
ejection, of the present invention, can be easily 
manufactured. On the other hand, the surface treatment 
for the fibrous absorber gives liquid containing a 
liquid affinity group to the predetermined position of 
the surface of the fiber and allows the liquid affinity 
group to bind to the surface of the fiber through 
cleaving and condensing steps and hence, reform can be 
better carried out for the surface with a complex shape 
such as the surface of the fiber and lyophilic nature 
can be kept for a long period. In addition, the film 
formed on the surface is the film of monomolecular 
level and thus, a weight of the fibrous absorber hardly 
increases . 

[Brief Description of the Drawings] 

[Fig, 1] 

A longitudinal section view of an ink tank 
according to the first embodiment of the present 
invention. 
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[Fig. 2] 

A section view of a fiber for constituting the 
fibrous absorber shown in Fig. 1. 
[Fig. 3] 

Figures for explaining the fibrous absorber shown 
in Fig. 1. 
[Fig. 4] 

Diagrammatic figures showing an ink path, from 
respective region A to E to a supply opening, as a tube 
in order to explain a flow resistance of ink in the 
fiber absorber in the ink tank shown in the Fig. 1 show 
a static view and a dynamic view, respectively. 
[Fig. 5] 

Figures explaining an example of the hydrophilic 
treatment method for the fiber absorber shown in Fig. 
1. 

[Fig. 6] 

Figures explaining another example of the 
hydrophilic treatment method for the fiber absorber 
shown in Fig . 1 . 
[Fig. 7] 

A figure explaining a further example of the 
hydrophilic treatment method for the fiber absorber 
shown in Fig . 1 - 
[Fig. 8] 

Figures explaining a furthermore example of the 
hydrophilic treatment method for the fiber absorber 
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shown in Fig, 1. 
[Fig, 9] 

A longitudinal section view of an example of 
modification of the ink tank according to the first 
embodiment of the present invention. 
[Fig. 10] 

Figures explaining a hydrophilic treatment method 
for the fiber absorber shown in Fig. 9. 
[Fig. 11] 

A longitudinal section view of the ink tank 
according to the second embodiment of the present 
invention. 
[Fig. 12] 

A transverse section view ( sectional view along 
with a C-C line of Fig. 11) of the ink tank according 
to the second embodiment of the present invention. 
[Fig. 13] 

A graph showing a relation between an internal 
pressure of the ink tank with an ink leading amount 
from the supply opening of the ink tank according to 
the second embodiment of the present invention, in 
comparison with the case where the hydrophilic 
treatment is not carried out. 
[Fig, 14] 

Figures explaining an example of the hydrophilic 
treatment method for the fiber absorber of the ink tank 
shown in Fig. 11. 
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[Fig. 15] 

A diagrammatic sectional figure showing the ink 
jet head cartridge, which is the liquid containing 
container, according to the third embodiment of the 
present invention . 
[Fig. 16] 

A figure explaining a flow of ink in the absorber, 
when ink flows in a negative pressure regulating 
chamber container according to an abrupt pressure 
change of the ink jet head cartridge shown in Fig. 15. 
[Fig. 17] 

A diagrammatic section view of the example of 
modification of the ink jet head cartridge according to 
the third embodiment of the present invention. 
[Fig. 18] 

A schematic perspective view for showing a liquid 
ejecting recording apparatus according to the fourth 
embodiment of the present invention. 
[Fig. 19] 

Figures for explaining the ink tank which is the 
fifth embodiment of the present invention. 
[Fig. 20] 

Figures diagrammatically showing an attaching 
form, which is made on a surface of an element (base 
material) to be reformed, of a polymer of a surface 
reforming agent to the element surface in a surface 
reforming method serving as the basic principle of the 
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present invention; (a) is a figure explaining the case 
where both a second group as a functional group and a 
first group for attaching to the surface of the element 
are located in a side chain of the polymer and (b) is a 
figure explaining the case where the first group is 
included in a main chain. 
[Fig. 21] 

A figure diagrammatically showing a status in 
which a treating liquid, which contains the polymer of 
the surface reforming agent, is applied to form an 
applied layer on the base material according to the 
surface reforming method serving as the basic principle 
of invention . 
[Fig. 22] 

A conceptual rendering showing a process to remove 
partially a solvent contained in the applied layer 
containing the polymer of the surface reforming agent 
formed on the base material according to the surface 
reforming method serving as the basic principle of the 
present invention . 
[Fig. 23] 

A diagrammatic figure showing a partial 
dissociation process, of the polymer of the surface 
reforming agent, included in a process to remove 
partially the solvent contained in the applied layer 
containing the polymer of the surface reforming agent 
and induced by an acid to be added to a treating 
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solution, 
[Fig. 24] 

A diagrammatic figure showing a process, of the 
polymer of the surface reforming agent, included in a 
process to remove further the solvent contained in the 
applied layer containing the polymer of the surface 
reforming agent and forming an orientation of the 
polymer of the surface reforming agent or of fragments 
of the polymer thereof. 
[Fig. 25] 

A diagrammatic figure showing a process, in which 
the solvent contained in the applied layer is dried to 
remove and the polymer of the surface reforming agent 
or fragments of the polymer thereof orient to attach to 
and be fixed to the surface. 
[Fig. 26] 

A diagrammatic figure showing a process, in which 
small molecules, which are produced by dissociation of 
the polymer of the surface reforming agent that 
attaches and is fixed to the surface, binds to each 
other again by a condensation reaction. 
[Fig. 27] 

A diagrammatic figure showing a case where the 
surface reforming method serving as the basic principle 
of the present invention is applied to hydrophilic 
treatment for a water repellent surface and an effect 
of addition of water to a treating solution. 
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[Fig. 28] 

A process chart for showing an example of a 
manufacturing process of an element having the reformed 
surface, including the present invention. 
[Fig. 29] 

A figure diagrammatically showing an example of a 
presumable distribution of hydrophilic groups and 
hydrophobic groups on the surface prepared by the 
deforming surface treatment according the present 
invention. 
[Fig. 30] 

Diagrammatic figures showing a case where the 
surface reforming method according to the present 
invention is applied to hydrophilic treatment for the 
water repellent surface of the PE-PP fibrous body shown 
in Figs. 2 and 3, in which (a), (b) and (c) 
diagrammatically show an untreated fibrous body, the 
process to soak the fibrous body in hydrophilic 
treatment solution, and the process to compress the 
fibrous body to remove an excessive treatment solution 
after soaking, respectively. 
[Fig. 31] 

Figures for showing the process following to the 
process shown in Fig. 31 diagrammatically show the 
applied layer formed on the surface of the fibrous 
body, the process to remove by drying the solvent 
contained in the applied layer, and a cover of 
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hydrophilic treatment agent covering over the surface 
of the fiber, respectively, 
[Fig. 32] 

A view for showing a 150 times enlarged SEM 
photograph, replacing to a drawing, indicating a shape 
and the surface condition of an untreated PP-PE fiber 
of a reference example 1 (untreated PP-PE fiber 
absorber ) . 
[Fig. 33] 

A view for showing a 500 times enlarged SEM 
photograph, replacing to a drawing, indicating a shape 
and the surface condition of an untreated PP-PE fiber 
of a reference example 1 (untreated PP-PE fiber 
absorber) . 
[Fig. 34] 

A view for showing a 2000 times enlarged SEM 
photograph, replacing to a drawing, indicating a shape 
and the surface condition of an untreated PP-PE fiber 
of a reference example 1 (untreated PP-PE fiber 
absorber ) . 
[Fig. 35] 

A view for showing the 150- times enlarged SEM 
photograph indicating a shape and the surface condition 
of an acid-treated PP-PE fiber of a comparative example 
1 (PP-PE fiber absorber treated by an acid and an 
alcohol only) . 
[Fig. 36] 
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A view for showing a 150 times enlarged SEM 
photograph, replacing to a drawing, indicating a shape 
and the surface condition of a treated PP-PE fiber of 
an example 1 ( hydrophilically treated PP-PE fiber 
absorber) to which the principle was applied. 
[Fig. 37] 

A view for showing a 500 times enlarged SEM 
photograph, replacing to a drawing, indicating a shape 
and the surface condition of a treated PP-PE fiber of 
an example 1 (hydrophilically treated PP-PE fiber 
absorber) to which the principle was applied. 
[Fig. 38] 

A view for showing a 2000 times enlarged SEM 
photograph, replacing to a drawing, indicating a shape 
and the surface condition of a treated PP-PE fiber of 
an example 1 (hydrophilically treated PP-PE fiber 
absorber) to which the principle was applied. 

[Description of Reference Numerals or Symbols] 
1, 2, 3, 4 Polymers 

la, lb, 2a, 2b, 3a, 3b, 4a, 4b Fragments 
1-1 First group 

1-2 Second group 

1-3 Main claim 

5 Group exposed to the surface of the base 

material 

6 base material 
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Acid 

Treatment; liquid 
Atmosphere 
Ink tanks 
Tank cases 
Supply openings 

Atmosphere communication orifices 
24, 34, 34a Fibrous absorbers 

Sheath member 
Core part 
Treatment liquid 
Syringe 

Negative pressure regulating chamber 
unit 

Sealing surface 

Negative pressure regulating chamber 

container 

Boundary 

Atmosphere communication orifice 

Buffer space 

Lid 

Guide portion 

Absorbers 

Holder 

Ink tank engaging portion 
Ink jet head unit 
Filter 
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165 Ink supply tube 

170, 250 ID members 

180 Joint pipe 

180a Sealing projection 

180b Projection for opening/closing the value 

200 Ink tank unit 

201 Ink containing container 
210 Case 

210a Engaging part 

220 Internal bag 

221 Pinch-off part 

222 External atmosphere communicating 

orifice 

230 Joint orifice 

250a Click part 

252 Recessed part for ID 

260a First value frame 

260b Second value frame 

261 Value body 

262 Value lid 

263 Energizing member 

1000 Liquid containing container 

5020 Cap 

5030 Guide shaft 

5040 Lead screw 

5050 Screwed groove 

5080 Gear 
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5090, 5100, 5110, 5200 Driving force transmitting 

gears 

5130 Driving motor 

HC Carriage 

URA Ink ejecting recording apparatus 
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[Name of the Document] Abstract 
[Abstract] 

[Object] An object of the present invention is to 
reduce a resistance to flow of ink when the ink is 
moved inside the container. 

[Means for Achieving the Object] An ink tank 1- is 
provided with a tank case 11 comprising a supply 
opening for supplying the ink to an ink jet head and an 
atmosphere communication orifice 13 for communicating 
with the atmosphere, and a fibrous absorber 14 
accommodated in the tank case 11. The fibrous absorber 
14 is subjected to a hydrophilic treatment in order to 
have a higher hydrophilicity when the supply opening is 
separated farther . 
[Elected Drawing] Fig. 1 
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